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PREFACE. 


SuBSBQUENTLY  to  thc  appearance  of  his  fonner  edition, 
the  Author  has  heen  accused  of  having  introduced  tech- 
nicalities and  chemistry  into  his  work,  and  he  considers 
the  charge  to  be  somewhat  oddly  preferred ;  for,  with 
regard  to  the  former  section  of  it,  he  is  at  a  loss  to  con- 
ceive how  a  technical  imdertaking  can  satisfy,  when 
deprived  of  its  technical  diction ;  for  it  must  naturally 
resemble  beer  from  which  the  alcohol  has  been  ab- 
stracted, the  one  being  thereby  rendered  too  stale  for 
the  reader,  the  other  too  insipid  for  the  drinker,  and 
both  altogether  lifeless  and  dull. 

Again  is  the  promised  volume  of  the  magnitude  by 
many  thought  bulky;  for  though  it  contains  less  of 
quotation,  and  many  of  the  minor  and  less  practical 
observations  contained  in  his  maiden  production  are 
here  omitted,  much  new,  curious,  and  valuable  matter 
will  be  found  herein,  which  an  appeal  to  his  Index,  as 
an  analysis  of  £Eu;tB  and  observations,  will  fully  testify ; 
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and  it  must  be  evident  that  many  of  the  subjects  cannot 
be  curtailed  without  spoliation;  and  with  respect  to 
compilement,  the  writer  trusts  that  the  ample  scope 
which  he  has  afforded  to  the  merits  of  others  in  dis- 
playing the  novelties  of  their  several  inventions,  where 
in  coincidence  with  his  own  views,  will  exonerate  him 
from  the  grievous  tax  of  concealed  plagiarism  on  the 
sinister  hand,  and  from  the  galling  burden  of  self-con- 
ceit and  egotistical  gratulation  on  the  other,  and  in 
some  measure  atone  for  the  protracted  appearance  of 
his  pages.  Indeed,  some  small  items  enumerated  in 
his  prospectus  have,  on  more  maturely  weighing  them, 
been  purposely  omitted,  among  which,  in  particular,  is 
"  bottling ;"  a  subject  too  devoid  of  art  or  interest  to 
deserve  any  peculiar  attention.  Compensation  for  these 
trivial  omissions  is  amply  made  in  the  new  matter 
which  is  inserted  gratuitously,  and  without  prior  n^Jiice. 

With  regard  to  chemistry,  which  some  pronounce  to 
be  "  too  scientific  for  practical  men,"  the  author  must 
beg  to  dissent  in  his  explicit  opinion  from  any  doctrine 
so  vaguely  inconsistent.  In  all  spheres  and  stations  of 
life  individuals  maybe  encountered,  the  ability  of  whose 
thought  and  action  is  not  competent  to  qualify  them 
for  the  post  they  are  intended  to  occupy,  some  of  whom 
bask  as  securely  in  the  connivance  of  interested  friend- 
ship and  undue  patronage,  as  others  will  thrive  through 
the  indifference  or  ignorance  of  their  principals  ;  and  to 
such  as  these  does  science  appear  as  criminal  as  its 
attainment  is  formidable. 

Many  operative  brewers,  some  of  them  in  a  few  of 
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the  largest  town  establishments,  even  now  ridicule  and 
despise  the  idea  of  chemistry  being  in  any  way  con- 
nected with  the  art  of  brewing.  Such  instances  of  mis- 
application in  men's  services  are  but  melancholy  sub- 
terfuges, inasmuch  as  they  act  injuriously  and  unjustly 
on  a  better  class,  by  excluding  them  from  offices  for 
which  their  superior  talent  exclusively  befits  them  ; 
and  besides,  this  reckless  mode  of  appropriation  per- 
petuates vain  bigotry  and  an  enormous  waste  of  pro- 
perty, all  of  which  the  enlightened  and  cultivated  mind 
woidd  studiously  avoid ;  and  thus  the  progress  of  the 
useful  arts  is  impeded,  and  their  promoters  are  un- 
generously maligned  by  a  dark  spirit  which  knows  not 
the  limited  range  of  its  own  chaotic  capacity.  Better 
&r  would  it  be  for  business,  were  such  obstructors  re- 
turned to  the  wash-house,  or  transferred  to  some  other 
more  congenial  vocation,  than  be  allowed  to  deceive 
and  injure  their  employers  and  the  public,  and  continue 
to  misrepresent  and  deride  their  superiors,  merely  be- 
cause "  their  capacity  is  too  limited  to  understand  one- 
half"  of  that  which  is  addressed  to  them  for  their  own 
good. 

Surely  brewers  ought  not  to  be  less  intellectual  than 
farmers.  Let  those  who  are  self-sufficient  enough  to 
scorn  the  idea  of  the  necessity  of  chemical  improvement 
run  through  a  few  modem  books,  subscribe  to  a  periodi- 
cal or  two,  attend  a  series  of  lectures  on  agriculture, 
read  the  &rmers'  newspapers,  peruse  the  "  Journal," 
&c.,  visit  their  public  halls  and  reading-rooms,  inspect 
their  newly  invented  machines  and  implements,  their 
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improved  and  scientifically  arranged  homesteads,  well- 
tilled  lands^  and  luxuriant  crops  ;  and  if  then  their  own 
convictions  do  not  cause  them  to  blush,  they  must 
really  be  unaccountable  creatures.  Let  such  reflect 
that  the  time  has  long  since  arrived  when  it  is  neces- 
sary that  mere  manures  should  be  analysed,  and  their 
components  minutely  advertised,  to  enable  the  husband- 
man to  purchase  according  to  his  especial  purposes; 
for  nothing  but  his  newly  acquired  and  inestimable 
knowledge  could  ensure  the  right  application  of  any 
particular  compost,  to  suit  it  to  the  nature  of  the  soil 
and  of  the  seed  to  be  sown  within  it.  That  person  must 
be  most  obdurately  deficient  in  judgment  who  cannot, 
after  such  free  enquiry,  pronounce  science  to  be  a  pro- 
gressive vehicle,  and  that,  too,  the  most  powerful  ever 
introduced  to  civilization.  The  universal  and  important 
application  of  chemistry  must  ere  long  force  itself  upon 
the  convicted  minds  of  the  people,  and,  through  their 
instrumentality,  upon  the  attention  of  government,  till 
within  the  course  of  a  very  few  generations  this  branch 
of  the  sciences  will,  with  others,  be  cultivated  as  gene- 
rally by  all  classes  as  writing  and  arithmetic  now  are ; 
indeed,  a  youth's  education  is  not  at  present  considered 
complete  without  some  smattering  of  the  art. 

The  precarious  state  of  the  author's  health,  and  the 
expediency  of  personally  superintending  the  erection  of 
his  patent  machinery  in  various  places,  have  caused 
some  little  delay  in  the  bringing  out  of  this  edition ; 
but  he  imagines  that  the  appearance  of  his  smaller 
work,   the   "Voice  from  the  Mash-tun,"  in  the  com- 


PREFACE.  IX 

meuoemeut  of  the  past  summer,  relieved  the  anxiety  of 
some  of  his  friends  respecting  the  success  of  that  im- 
portant feature  of  his  solicitude,  and  obtained  for  him 
the  patience 'of  others,  for  which  he  hereby  thanks 
them  ;  and  he  hopes  that  this  plain  statement  of  cir- 
cumstances, imavoidably  true,  will  appease  any  appre- 
hension of  their  censure  which  he  may  have  entertained. 
On  other  topics  to  which  his  original  pre&ce  referred, 
he  will  now  be  silent.  As  an  author,  he  is  fairly  before 
the  world ;  and  as  an  inventor,  he  knows  the  range  to 
which  his  principles  have  been  carried  into  action ;  but 
in  neither  capacity  has  he  any  desire  to  be  bombastic. 
If  his  apparatus  are  accurate  and  their  results  steady, 
and  if  he  continues  to  be  honoured  by  the  testimonials 
of  first-rate  men  in  his  profession,  the  issue  will  be  suffi- 
cient within  itself  to  supersede  the  use  of  boasting  on 
his  own  pari  His  object  from  the  first  and  throughout, 
has  been  to  make  himself  useful  to  society  by  means  of 
new  discoveries  calculated  to  benefit  the  community  at 
lai^,  and  to  commit  his  errors  in  thought  or  practice 
to  correction  by  future  experience  and  improvement ; 
ft  being  well  assured,  that  as  his  theories  become  old, 
his  practical  operations  will  be  modified  by  the  wisdom 
and  skill  of  others,  and  both  will  be  bettered  accord- 
ingly, as  the  progress  of  knowledge  follows  the  dictates 
of  expanding  art,  befitting  the  intelligence  of  a  judicious 
world,  brightened  by  gradual  cultivation.  With  this 
prospect  he  has  recommended  such  alterations  as  are 
useful,  attainable,  and  profitable,  whether  his  own  or 
not,  in  order  to  posite  a  step  in  the  staircase  of  literary 
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advancement,  to  be  repaired  or  reconstructed  as  new 
interests  in  scientific  or  mechanical  productions  become 
excited  and  perpetuated. 

For  the  edification  of  young  beginners,  a  copious 
Lexicon  has  been  appended  on  derivative  principles; 
and  the  tables  which  were  composed  for  the  first  edition 
have  been  carefully  revised,  most  of  them  remodelled, 
and  several  new  ones  added,  on  the  presumption  that 
they  are  truly  serviceable ;  and  the  analyses  and  specific 
gravities  of  bodies,  which  are  of  the  first  consequence  in 
practice,  have  been  reconsidered  and  compared  with  the 
expressions  deduced  by  the  highest  and  most  recent 
standard  authorities,  and  adjusted  accordingly.  Saccha- 
rine juice,  in  particular,  a  substance  long  held  in  doubt 
and  dispute,  has  claimed  much  of  the  author's  vigilant 
attention;  and  his  conclusion  has  been  deliberately 
formed,  and  can  scarcely  be  deemed  extravagant,  when 
it  is  admitted  that  a  cubic  foot  of  sugar-loaf,  which  is 
not  a  perfectly  compact  solid,  has  been  determined  to 
weigh  1606  ounces;  which  countervails  all  arguments 
which  would  fix  solid  saccharum  at  any  lower  ratio; 
and  surely  it  cannot  be  unreasonable,  were  more  perfect 
proofs  wanting,  to  allow  an  increase  of  19  for  complete 
densification.  This  being  all  that  is  requisite  to  be 
advanced  in  reference  to  particulars,  he  reposes  hia 
generalities,  with  some  degree  of  confidence,  in  the 
hands  of  his  impartial  readers,  thanking  them  for  their 
attention,  and  his  subscribers  for  their  patronage  and 
good  opinion. 
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CHAPTER  I. 

mBODUCTION — ^THB  PATENT;  ITS  PURPORT  AND  PROORBSS— OLD  NOTIONS 
' — BUTORT  OP  BREWING — CURIOUS  CUSTOMS — DERIVATIONS  AND  CRITICAL 
RBM ARKS— DISCOVERT  OP  DIASTASE — SCHEMES  AND  FAILURES — REMEDY 
SCGGESTBD. 

WiSBLT  has  Locke  said,  in  his  Essay  on  the  Human 
Understanding,  that  "  No  man  is  under  necessity  to 
know  eveiy  thing ;  but  they  that  have  particular  call- 
ings ought  to  understand  thena."  For  this  saying, 
which  in  its  original  dress  is  probably  as  old  as  the 
Brewer's  art,  he  appears  to  have  been  indebted  to  the 
ancient  precept  attributed  by  scholars  to  Pittacus  of 
Mitylene,  and  handed  down  to  successive  ages  as  one 
of  the  dicta  or  maxims  of  the  seven  wise  men  of  Greece, 
which  says,  "  Understand  the  occasion ;"  or  it  is  more 
freely  rendered  thus :  ''  Be  clear  in  the  cause  which  you 
undertake,  and  correct  in  the  manner  of  conducting  it," 
Somewhat  similar  to  this  is  the  motto  of  Solon,  the 
Athenian  lawgiver,  "  Know  thyself  ;''^  and  a  third  of 
those  venerable  sages,  Periander,  used  as  his  proverb 
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the  undoubted  truth,  that  "  With  industry  nothing  is 
impossible.''  One  expression  more,  which  is  nicely  in 
place,  and  brings  us  home  more  intimately  to  our 
native  land,  and  the  heroic  achievements  of  our  own 
times,  is  the  injunction  given  by  the  immortal  Nelson 
to  his  disciples  in  his  dying  words :  "  England  expects 
every  man  to  do  his  duty."  Sentiments  of  this  nature 
deserve  the  utmost  regard;  and  hence  it  is  that  the 
author  and  compiler  of  this  treatise,  excited  by  a  desire 
to  pursue  a  task  enjoined  by  the  inspiring  manifestation 
of  courageous  zeal,  and  having  his  mind  stamped  with 
deep  impressions,  received  within  the  space  of  sixteen 
years,  during  which  he  has  been  practically  and  exten- 
sively occupied  in  the  superintendence  of  the  Brewery, 
has  studiously  endeavoured  to  imbibe  the  sublime 
essence  of  philosophy,  as  far  as  applicable  to  his  pro- 
fession, in  order  to  possess  himself  of  adequate  ability 
to  fulfil  his  engagements,  and  to  impart  practical  and 
rational  information  to  others.  How  far  his  efforts 
have  been  successful,  the  following  pages  are  intended 
to  show,  especially  to  such  as  may  be  disposed  to  doubt 
the  reality  of  that  share  of  public  approbation  which 
already  has  arisen  from  his  exertions. 

Her  Majesty  having  granted  him  her  "  Royal  Letters 
Patent,  License,  and  Protection,"  for  the  introduction 
of  his  several  inventions  to  facilitate  and  improve  the 
Art  of  Brewing ;  he,  in  calling  the  attention  of  society, 
and  especially  of  Ale  and  Porter  Brewers,  Distillers, 
and  Vinegar  Makers,  to  the  various  instruments  that 
he  has  invented  and  successfully  introduced,  and  which 
constitute,  in  the  opinion  of  those  who  work  them, 
a  series  of  machines,  implements,  and  utensils,  of  the 
greatest  possible  benefit  to  the  tradb,  sees  at  once 
the  necessity  of  upholding  his  Patent-right  by  pro- 
tecting all  who  favour  him  with  their  orders,  as  well 
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as  detailings  for  general  instruction  and  public  satis- 
&ction,  the  principles  that  he  has  acted  upon  in  accom- 
plishing the  means  by  which  each  respective  portion  of 
his  apparatus  compasses  the  purpose  that  he  has  had  in 
view  while  attending  to  its  especial  department  in  the 
establishment.  Many,  especially  among  young  Brewers 
and  gentlemen  termed  sleeping-partners,  may  lack  ne- 
cessary practical  information  to  a  certain  extent;  and 
the  opinions  of  more  experienced  men  following  the 
"  copper  side,"  backed  by  the  doctrines  of  chemists  of 
standard  celebrity  in  the  scientific  world,  may  be  of 
real  service,  while  they  are  acceptable  to  him  as  corro- 
borative evidence  of  the  utility  of  his  system,  now 
completely  reduced  to  practice  through  the  complete- 
ness of  the  mechanism  which  sustains  it.  For  his  own 
part,  the  testimonials  which  he  has  selected  for  inser- 
tion in  the  present  volume,  added  to  his  own  know- 
ledge of  the  quantity  and  quality  of  extract  produced 
by  his  own  machinery  under  his  own  eye,  and  by  others 
who  employ  it,  completely  convince  him  of  its  extraor- 
dinary powers ;  and  no  other  guarantee  is  wanting  to 
recondle  his  own  mind  to  a  continuation  and  extension 
of  the  principles  that  he  has  wrought  out. 

Still,  all  demonstration  is  useless,  unless  it  be  power- 
ful enough  to  displace  hastily-formed  prejudices,  or  to 
remove  ftom  the  conviction  the  efiects  of  former  and 
weaker  evidence.  The  remark  has  been  made,  that 
practice  ivithout  theory  is  Uke  music  without  notes; 
and  it  is  the  discord  and  concision  of  ideas  that  is  now 
sought  to  be  rectified  in  the  Brewery:  consequently 
the  task,  however  arduous,  must,  and  the  author  flatters 
himself  that  it  does,  accord  with  correct  principles, 
which  require  to  be  kept  in  harmonious  order. 

Although  his  apparatus  and  its  effect  are  open  to 
inspection  and  inquiry,  wherever  erected,  in  town  or 
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country,  and  though  he  miglit  content  Jiiniself  by 
reference  to  the  several  establishments  where  it  is  at 
work,  for  a  clear  comprehension  of  its  merits,  (and  such 
a  short  course  might,  in  a  pecuniary  sense,  afford  imme- 
diate and  ample  satisfaction  to  some  inquirers,)  yet,  in 
a  state  of  society  like  the  present,  when  philosophy  and 
trading  enterprise  travel  with  giant  strides  round  and 
through  the  land,  and  when  the  demand  for  scientific 
aid  is  loud  and  peremptory  throughout  every  branch  of 
the  arts  and  manufactures,  the  act  of  witholding  theo- 
retical and  useful  information  from  a  thirsty  world 
would  be  as  criminal  as  the  publication  in  darker  days 
was  foolish ;  and  were  the  exposition  of  the  wonderful 
merits  of  the  newly-detected  substance  called  diastasb 
the  sole  motive  for  the  present  author's  intrusion  on 
a  reading  and  thinking  community ;  that  alone,  as  a 
means  to  an  important  end,  would  lead  him  to  the  task 
of  fully  and  fairly  developing  its  properties  to  the 
Brewer,  whose  trade,  as  a  science,  is  but  in  its  infancy, 
though  there  were  Brewers  in  Solon's  day,  2400  years 
ago. 

Many  are  forward  enough  to  observe,  and  perhaps  to 
contend,  that  the  ideas  of  persons  who  have  written 
on  this  old  subject  cannot  be  new ;  and  the  doctrine  is 
good  as  far  as  it  goes  ;  but  new  men  have  novel  notions 
— ^perhaps  not  altogether  founded  on  any  that  have  had 
prior  circulation.  When  the  hydrometer  first  came  into 
use,  one  of  its  ablest  advocates  expressed  an  idea  in 
print,  that  the  saccharine  matter  contained  in  the 
extract  of  malt  was  not  more  diminished  by  the  very 
email  quantity  of  mucilage  which  mixed  with  it  when 
drawn  from  the  mash-tun,  than  the  sugar  was  weakened 
by  diluted  particles  of  hydrogen,  or  water,  and  averred 
that  mucilage  was  a  necessary  ingredient  in  worts ;  but 
surely  such  ideas  cannot  obtain  support  in  the  present 
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generation.  Another  well-received  notion^  because  an- 
ciently held  as  a  good  dogma,  was,  that  though  all 
things  may  change,  nothing  is  new;  which  is  equivalent 
to  saying,  that  a  man  never  wears  a  new  coat.  Two  or 
three  questions  will  settle  the  absurdity.  Is  the  patent 
new  ?  Can  the  invention  for  which  it  was  granted  be 
otherwise  than  new  ?  Are  its  purposes  unchanged  from 
old  practice  ?  Is  diastase  a  new  discovery  ?  Is  a  lym- 
phine  fermentation  in  wort  an  old  theory,  or  any  por- 
tion of  one  ?  Is  the  transmutation  of  mucilage  into 
beneficial  and  pure  saccharine  matter  new?  Is  the 
conversion  of  starch,  hordein,  and  hops,  by  steam,  and 
the  salvation  of  the  essential  oils,  new  ?  Is  the  desi- 
d&ratunv  of  a  constant  temperature  new  in  practice  ? 
Is  an  additional  saving  of  5,  10,  or  15  per  cent,  new? 
These  are  points  for  examination  and  reflection,  not- 
withstanding the  saying  which  has  existed  from  time 
immemorial,  that  "  any  old  woman  can  brew;"  which  is 
no  argument  to  the  purpose  ;  for  so  could  the  Armenian 
matrons,  in  their  little  way,  before  Socrates  was  bom. 
A  certain  censorious,  but  not  over-polished  or  too  scru- 
pulous critic,  who  is  editor  of  a  species  of  almanack, 
informs  us,  in  his  number  for  1844,  that  '^  Xenophon, 
in  his  account  of  the  retreat  of  the  ten  thousand  Greeks 
under  Cyrus,  400  years  B.a,  tells  us,  that,  coming  to 
the  western  part  of  Armenia,  the  governor  was  Teri- 
bazus,  the  houses  were  \mder  ground,  the  mouth  re- 
sembling that  of  a  well,  but  spacious  below.  There  was 
an  entrance  below  for  the  cattle,  but  the  inhabitants 
descended  by  ladders.  In  their  houses  were  goats, 
sheep,  cows,  and  fowls,  with  their  young.  All  the 
cattle  were  maintained  within  doors  with  fodder.  There 
were  also  wheat,  6arfcy,  legumens,  and  beer  in  jars,  in 
which  the  maU  itself  floated  even  with  the  brims  of  the 
Tcssek,  and  with  it  reeda^  some  large  and  others  small, 
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without  joints ;  these,  when  any  one  was  dry,  he  was 
to  take  into  his  mouth  and  suck.  The  liquor  was  very 
strong  when  unmixed  with  water,  and  exceedingly 
pleasant  to  those  who  were  used  to  it" 

To  this  he  appends  a  note,  in  which  he  adds,  that 
4he  beer  above  described  was  called  Oivoc  KpiOivo^ 
[Oinos  krithinos],  literally  "  barley  tuine"  and  the 
interpretation  is  correct,  whatever  the  date  may  be; 
but  Cyrus,  after  his  conquest  of  the  whole  known 
world,  was  made  king  of  Persia  b.o.  559.  The  note 
goes  on  to  assert,  on  the  authority  of  Diodorus  Siculus, 
that  ''Osiris,  that  is,  the  Egyptian  Bacchus,  was  the 
inventor  of  malt  liquors  in  those  countries  where  vines 
did  not  succeed,  which  is  the  reason  assigned  by  Hero- 
dotus for  the  Egyptians  using  it."  So  says  Thomson, 
and  that  Herodotus  was  607^  a  c.  444 :  we  copied 
him,  the  "  Annual"  has  read  us,  and  the  error  is  pal- 
pable. Herodotus,  who  wrote  of  things  from  hearsay, 
died  B.C.  413 ;  but  there  were  vines  in  Egypt  when 
Joseph  was  there,  as  we  read  in  Genesis,  chap.  xl. ;  and 
Joseph  died  b.c.  1635,  at  the  age  of  110,  which  was 
82  years  after  he  interpreted  the  dream  of  the  grapes 
(Gren.  xli.  1  and  46)  ;  so  that  Herodotus  and  the  alma- 
nack have  shot  with  too  long  a  bow,  and  carried  the 
Oinos  krithinos  subject  considerably  beyond  the  brUt. 

Still,  however,  old  women  can  brew,  and  so  can  the 
redoubted,  but  clumsy  critic ;  though,  when  we  meet 
with  thousands,  aye,  and  millions  of  barrels  of  beer 
quite  unfit  for  drinking,  we  do  not  thence  conclude  that 
every  old  woman  is  fit  to  brew,  and  much  less  that  the 
generality  of  such  women  can  brew  perfectly,  or  at  all 
advantageously.  Few  old  women,  even  in  literature, 
are  chemists;  fewer  chemists  are  brewers;  and  fewer 
still  are, the  brewers  who,  by  attention  to  chemical 
transformations  and  chemical  constituents,  have  been 
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able  io.increase  the  quantity  of  the  useful  extract  from 
malt,  and  to  reject  the  errors^  both  in  theory  and  in 
practice,  that  eventually  reduce  the  labour  of  the  old- 
woman  brewer  to  futility  and  loss.  The  author  ad- 
heres to  this  sentiment,  notwithstanding  any  rude  re- 
marks which  may  appear  in  the  columns  of  the  ''Annual" 
on  '*  theories'"  which  the  editor  chooses  to  deem  im- 
practicable ;  for  he  that  sits  within  the  copper  knows 
more  of  its  ebullitions  than  an  outsider  who  jumps  up 
at  the  edge  to  catch  a  peep  at  the  interior. 

The  critic  goes  on  to  say,  that  ''this  was  also  the 
liquor  used  in  France  till  the  time  of  the  emperor  Pro- 
bus,  when  vines  were  first  planted  there;"  and  that 
*' Julian,  who  was  governor  of  France  before  he  was 
emperor,  vented  his  spleen  against  malt  liquor,  which 
necessity,  or  rather  ignorance,  in  his  time,  had  made 
the  drink  of  that  country."  This  is  probably  true  as  to 
the  &ct,  but  not  as  to  the  letter ;  for  Julian  was  em- 
peror in  A.D.  193,  and  Probus  in  276,  but  Gavl  was  not 
called  France  till  after  Pharamond  had  subdued  the 
Visigoths  in  that  country  in  448,  the  year  before  Vorti-. 
gem  invited  the  Saxons  into  Britain,  when  the  Bomians 
had  held  this  countiy  400  years. 

Gr.  OIvoc  (Oinos),  Lat  vinvm,  Eng.  wine,  and  KptBi- 
roc  (Krithinos),  hordearvuSy  barleyan,  from  the  root 
KpiOti  (Krithee),  hordeumy  barley,  are  the  two  words 
used  by  Xenophon,  who  died  B.C.  369.  Dr.  Thomson, 
who  refers  to  the  Euterpe  of  Herodotus,  c.  77,  for  the 
above  account  of  the  Egyptians,  adds,  that  "  in  the 
time  of  Tacitus,  whose  treatise  on  the  manners  of  the 
Germans  {De  moribue  Oermanortmiy  c.  23)  was  written 
about  the  end  of  the  first  century  of  the  Christian  era, 
beer  was  the  common  drink  of  the  Germans.  Pliny 
(Nat  Hist.  lib.  xxii.  c.  25)  mentions  beer  as  employed 
in  Spain,' under  the  names  of  codia  and  ceruz,  and  in 
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Gaul  under  the  name  of  cerevisia"  He  then  proceeds 
to  explain,  that  '^  almost  every  species  of  com  has  been 
used  for  the  manu&cture  of  beer.  In  Europe  it  is 
usually  made  from  barley ;  in  India,  from  rice ;  in  the 
interior  of  Africa  (according  to  Mimgo  Park),  from  the 
seeds  of  the  hclcas  spicatfoa**  [spiked  or  eared  wall- 
hardy]. 

Some  of  these  observations  are  borne  out  by  other 
authors  of  antiquity;  and  the  cerevisia  of  Pliny  evi- 
dently takes  its  name  fix)m  Ceres^  the  goddess  of  com, — 
lexicographers  doubting  whether  it  ought  not  to  be 
written  cererisia.  Plautus  more  minutely  calls  it  cerealis 
liquor;  that  is,  liquor  used  at  the  solemn  feasts  in  honour 
of  that  goddess, — the  '^harvest  home;'*  and  both  he  and 
Columella,  a  famous  writer  on  agriculture,  who  flou- 
rished in  the  reign  of  Claudius,  and  consequently  whose 
work  is  coeval  with  the  invasion  of  Britain  by  that 
emperor,  called  this  liquor  zyihwm,  which,  if  we  trace  it 
to  its  Greek  origin,  is  there  written  Zv0oc  (Zuthos),  and 
is  interpreted  by  Schrevelius  thus :  "  Potue  ex  hordeo, 
cerevisia;"  drink  from  barlet  ;  and  he  works  out  the 
derivation  from  Zv/Lti|  (Zumee),  a  ferment,  which  again 
descends  from  Zcoi  (Zeo),  to  seethe  or  boil,  and  hence 
also  our  word  sea  ;  but  the  erudite  almanack-smith  thus 
defines  it :  "  Pliny  says  they  called  it  cervisia,  a  word 
probably  derived  from  cervoise,  which  among  the  ancient 
Gauls  signified  beer." 

Barlet. — ^That  barley,  the  hordeum  wlgare  cultivated 
in  Britain,  was  known  to  the  Romans,  is  evident  frx>m 
Virgil,  who  uses  it  plurally,  hordea,  as  we  do  the  word 
oote;  and  Pliny  tells  of  the  hordearii  gladiatoreSy  a  kind 
of  fencers,  whose  sustenance  was  barley.  Authors  again 
write,  that  when  the  Romans  were  in  Britain,  they  found 
there  a  species  of  wine  made  from  this  kind  of  com, 
by  the  aborigines  called  baer,  which  in  excellence  of 
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flavour  and  quality  surpassed  all  the  wines  of  Rome, 
Hence,  though  they  possibly  mistake  Britain  for  Ger- 
Biany,  the  English  word  beer,  and  its  ferment,  barm,  with 
an  oriental  termination ;  but  the  latter  part  of  the  word 
bar-Jey  relates  to  the  field  in  which  it  grows,  rather  than 
to  the  com,  and  is  purely  Anglo-Saxon ;  and  certainly 
Caesar  found  little  of  the  cerevisia  here;  for  he  says 
(Bel.  Gal.  iv.  14),  "Interiores  plerique  frumenta  non 
senint,  sed  lacte  et  came  vivunt."  (The  more  irmard 
for  the  mast  part  do  not  sow  com,  but  live  on  milk  and 
fiesh.)  Whatever,  therefore,  the  Roman  soldiers  found, 
waa  necessarily  in  small  space,  and  with  due  deference 
to  them  in  the  sense  of  taste,  was  perhaps  as  nectareous 
as  that  which  modem  topers  term  '^dipup,''  ^'bastard 
vinegar,"  or  "  whistle-belly,"  of  which  he  who  has  the 
most  has  the  worst  share;  for  though  it  might  have 
been  ^'potus  cactus"  (cooked  or  boiled  drink),  and  bears, 
as  such,  the  flavour  of  antiquity,  it  had  nothing  in  its 
nature  partaking  of  modem  brewing  principles,  or  that 
emanated  from  such,  however  fine  and  choicely  bou- 
queted.  Chistom  is  not  always  easily  accounted  for. 
The  Britons  drank  mead  till  the  introduction  of  agricul- 
ture by  the  Romans,  and  many  are  the  encomia  passed 
upon  it  in  the  songs  of  their  bards;  but  the  Roman 
farmers  undoubtedly  found  the  soil  suitable  to  the 
growth  of  barley,  on  comparing  it  with  the  lands  of 
France  and  Germany,  which  they  had.  visited  in  their 
progress.  A  record  of  brewing  in  the  fifth  century  says, 
that  the  grain  was  then  steeped  in  water,  made  to  germi- 
nate, and  was  afterwards  dried  and  ground ;  after  which 
it  was  infused  in  a  certain  quantity  of  water,  and  then 
femiented,  when  it  became  a  pleasant,  warming,  strength- 
ening, and  intoxicating  liquor;  and  that  it  was  com- 
monly made  from  barley,  though  sometimes  from  wheat, 
oats,  or  millet.   This  is  all  that  we  know  of  the  Romano- 
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British  breweiy ;  leaving,  therefore,  the  Bpinaii  arts  and 
the  Boman  gloiy  to  take  their  spread  over  a  conquered 
country  as  civilization  matured  and  good  faith  became 
mutual  and  common,  we  come  to  the  days  of  the  Saxons 
and  Dasies,  who  butchered  and  caroused  here  during  the 
space  of  617  years,  or  from  449  to  1066. 

Aus. — ^In  a  work  entitled  ^*  Domestic  Life  in  England," 
we  read,  that  when  the  Saxons  inhabited  these  regions, 
they  drank  mead  and  cetle  as  their  common  beverage,, 
using  wine  only  as  a  medicine  or  a  luxury.  From  this 
word  cdle  Dr.  Johnson  derives  the  more  modem  aie^ 
which  is  still  pronounced  yell  or  yal  in  the  northern 
counties,  where  many  relics  of  Saxon  manners,  cus- 
toms, and  language  remain  ;  but  cdle  signifies  uni- 
versal^ whence  aU ;  and  ale  seems  to  have  been  held  in 
general  request  among  that  people.  Ina,  who  was  king 
of  Wessex  &om  689,  names  the  beverage  cMe  in  his 
lawi$,  which  restrict  the  use  of  it ;  and  by  a  law  laid 
down  by  king  Edgar  the  Pacific,  who  died  in  975,  the 
huscarles  and  guests  were  limited  to  half  a  pint  at  each 
draught,  and  tankards  were  made  to  hold  two  quarts 
each,  and  had  pegs  fixed  one  above  another  at  proper 
distances,  dividing  the  measure  into  eight  equal  por* 
tions,  and  certain  punishment  was  inflicted  on  any  one 
who  drank  beyond  his  peg ;  but  when  the  surface  had 
subsided  to  the  centre  of  it,  he  handed  the  vessel  to  his 
next  companion.  When  the  Danes  had  possession  of 
the  country,  they  were  most  immoderate  sots>  and  when 
a  Saxon  and  a  Dane  drank  out  of  the  same  bowl,  each 
was  pledged  not  to  stab  the  other  while  drinking.  This 
ale  was  fermented  like  their  mead,  differing  from  it  only 
in  being  extracted  from  mongrel  malt  instead  of  honey- 
comb, and  tinctured  with  herbs.  In  their  revels  they 
eutertained  harpers,  gleemen,  jugglers,  and  tumUers, 
who  also  frequented  guest-houses  and  cUe-shops,  in  which 
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women  were  the  brewers ;  and  even  till  as  recently  as 
the  reign  of  Edward  III.,  if  a  man  attempted  to  bake, 
brew,  or  dye,  he  was  considered  an  innovator.  Chester 
ale  seems  to  have  been  in  great  repnte ;  for  the  Danes 
decreed,  that  any  inhabitant  of  that  city  brewing  bad 
ale  should  be  placed  in  a  dneking-chair  and  plunged 
into  a  pool  of  muddy  water,  or  should  forfeit  four  shil- 
lings In  the  time  of  Edward  the  Confessor,  mead  sold 
at  16(2.,  spiced  ale  at  Sd,y  and  common  ale  at  4d.  the  gal- 
lon ;  but  we  are  not  told  what  kind  of  spice  they  used. 

Brew. — ^Most  of  our  domestic  words  are  derived  from 
the  Anglo-Saxon  language,  and  particularly  such  as 
contain  a  w,  that  nation  having  introduced  this  letter 
into  the  island,  though,  according  to  Johnson,  the  word 
brew  is  of  Dutch  origin,  and  signifies  to  cook;  and  we 
find  that  with  the  ancient  Romans  a  Brewer  was  desig- 
nated ceretrisia  coctoVy  or  cooker  of  beer.  That  eminent 
chemist,  Dr.  Thomson,  says,  in  his  section  on  Vinous 
Fermentation,  that  "  under  this  name  is  comprehended 
every  species  of  fermentation  which  terminates  in  the 
formation  of  an  intoxicating  liquid.  Now  these  liquids, 
though  numerous,  may  be  comprehended  under  two 
general  heads,  namely,  those  which  are  obtained  from 
the  decoctions  of  seeds,  and  those  which  are  obtained 
from  the  juices  of  plants.  The  liquids  of  the  first  class 
are  denominated  beer  or  wash;  those  of  the  second 
wine.  Here  are  two  more  brewing  words,  each  begin- 
nign  with  w;  and  a  third  is  ivort. 

Mash. — As  to  waA,  which  the  Saxons  would  write 
iMBsA,  or  perhaps  ivcbso,  its  general  termination,  ash^  im- 
plies something  loose,  as  mcuA,  lash,  smash,  crash,  sash, 
fuh  (jisc),  desk,  to  ask,  and  the .  a«A-tree,  which  grew 
detached  from  the  group  of  the  forest.  Mash,  which 
Johnson  takes  from  the  Dutch  masche,  has  something 
extensive  implied  in  its  initial   letter,   and  so  have 
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viardies,  7narc/i£S,  and  the  meshes  of  a  net ;  and  a  mask, 
whether  of  culinary  vegetable  roots  or  of  malt,  is  syno- 
nymous with  a  comprehensive  mass  or  mess;  and  the 
mode  of  cooking  such  a  mass  by  soak  or  semi-distillation, 
which  is  a  way  of  nursing  it  into  solution  or  digesti- 
bility, is  brewing  it,  whether  performed  in  a  mash-tun, 
a  teapot,  a  vegetable  steamer,  or  if  it  be  a  collection  of 
soluble  vapour  concocted  in  a  cloud  on  the  mind. 
Such  is  the  plain  meaning  of  the  words  mash  and  brew, 
with  which  most  good  house^vives  are  practically  ac- 
quainted in  one  way  or  other. 

Malt  and  Wort. — These  words  also  are  Anglo-Saxon. 
Malt  signifies  any  thing  maUedy  being  a  mere  curtail- 
ment of  the  word,  as  wort  is  of  worked,  and  scores  are 
like  them.  In  the  old  herbals,  descriptive  of  plants 
that  were  brewed  into  medicinal  drinks, — which  drink 
is  another  Saxon  word  importing  the  act  of  imbibing,  as 
well  as  the  matter  sucked  in,  and  which  drinks  were  much 
used  anterior  to  the  introduction  of  hops  and  malted 
barley, — ^we  read  of  ragwort,  spearwort,  spleen  wort,  and 
crosswort,  all  so  called  from  the  shape  or  position  of 
their  leaves  ;  and  of  mugwort,  figwort,  and  moneywort, 
from  the  structure  of  their  seed-vessels ;  while  pilewort 
has  its  title  from  the  resemblance  of  its  roots,  bloodwort 
from  the  colour  of  its  leaves;  and  some  have  their 
names  from  the  effects  they  produce,  as  sopewort,  pep- 
perwort,  butterwort,  and  sneezewort;  but  more  from 
the  efficacy  ascribed  to  them  in  curing  various  diseases 
or  infirmities  of  the  human  frame,  as  lungwort,  liver- 
wort, rupturewort,  barrenwort,  birthwort,  motherwort, 
goutwort,  bladderwort,  stammerwort,  throatwort,  and 
woundwort ;  and  some  were  pre-eminently  dedicated  to 
their  titular  saints,  as  St.  John's,  St.  James's,  St.  Peter's, 
all  in  consequence  of  the  virtues  they  were  said  to  pos^ 
sess  when  put  to  tvork  within  the  human  or  other  animal 
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body  ;  and  surely  staggerwort  must  have  been  as  potent 
as  any. 

To  proceed  to  the  history  of  the  wort  prepared  by  the 
brewer  to  work  in  the  fermenting  vat,  and  those  "  de- 
coctions of  seeds"  by  which  it  is  produced:  the  Saxons 
and  Danes  were  no  great  improvers,  and  consequently 
we  may  infer  that  the  art  continued  with  them  much  in 
the  same  rude  Britico-Armenian  state  in  which  they 
found  it,  especially  as  the  Normans  did  not  stumble 
over  any  brewhouses  or  malthouses  when  they  compiled 
the  register  of  Domesday,  though  where  they  m^t  with 
a  fruMn  (or  miln)  they  valued  and  booked  it ;  nor  were 
the  English  likely  to  exert  themselves  while  under  the 
Norman  subjugation,  which  lasted  till  the  signing  of 
Magna  Charta  in  1208,  In  fact,  the  Normans  reduced 
the  Danish  gluttonous  habit  of  four  heavy  gormandis- 
ings  a  day  to  two  abstemious  meals ;  but  it  is  recorded 
of  a  certain  bishop  of  Ely,  in  the  reign  of  Henry  I.,  that 
his  table  was  replenished  daily  with  "  all  sorts  of  beasts 
that  roam  in  the  land,  of  fishes  that  swim  in  the  water, 
and  of  birds  that  fly  in  the  air,''  and  with  beverages  of 
French  wine,  spiced  inead,  mulberry  hypocras,  pigmait, 
claret,  morat,  cider,  perry,  and  ale;  and  we  also  learn, 
that  in  the  days  of  Henry  IL,  whose  two  meal-hours 
were  nine  in  the  morning  and  five  in  the  evening,  his 
richer  subjects  regaled  on  wine  and  mead,  but  the  poorer 
class  drank  cider  and  ale  In  the  reign  of  Henry  III. 
the  price  of  ale  was  regulated  by  that  of  com  and  wine, 
and  the  women  who  brewed  it  sold  it  at  a  penny  a 
gallon  in  the  cities,  and  at  the  rate  of  three  or  four 
gallons  for  a  penny  in  rural  places. 

Bbbb. — Louvres. — ^Whether  some  alteration  took 
place  about  this  period  in  the  mode  of  brewing,  or  whe- 
ther malting  was  commenced  upon  a  new  and  enlarged 
plan,  it  may  be  difiicult  to  say ;  but  many  novelties  were 
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now  introduced  from  abroad,  and  the  wings  of  com* 
merce  began  to  expand  A  brewhouse  or  malthouse 
ventilating  blind  is  called  a  humney  which  is  a  Nonnan 
word,  and  consequently  not  of  recent  introduction,  but 
seems  to  have  come  with  the  influx  of  improvements, 
thotigh  the  brewers  may  have  borrowed  it  from  the 
tanneriea  The  old  British  word  beer  was  also  revived  in 
this  or  the  following  reign,  and  seems  to  have  superseded 
the  ale  of  Saxon,  Danish,  and  Norman  make ;  for  in 
the  17th  of  Edward  I.,  anno  1289,  amongst  the  chargas 
for  a  man  of  rank  travelling  from  Oxford  to  Canterbury 
with  a  retinue  of  six  attendants,  are  sixpence  for  beer 
and  a  halfpenny  for  apples,  whence  we  may  presume 
that  they  had  "lamb's-wool"  for  supper,  and  that  the 
master  was  an  ecclesiastic.  On  the  following  day,  which 
was  Sunday,  is  a  charge  of  I2d.  for  beer  ''  for  my  lord  at 
Westminster,  when  he  held  a  breakfast  there  for  knights, 
derks,  and  esquires,"  besides  "  two  gallons  of  beer  for 
the  boys,  2d"  Edward  III.,  after  passing  a  severe  law 
to  restrain  eating  and  drinking,  gave  an  entertainment 
of  thirty  courses,  called  dinner,  at  nine  in  the  morning, 
the  fragments  of  which  fed  1000  poor  people.  We  have 
no  account  of  the  drink  consumed ;  but  after  dinner 
they  had  confections  of  cloves,  cinnamon,  grains  of  para^ 
dise,  ginger,  &c.,  for  dessert,  which  shows  the  kind  of 
condiments  to  which  the  spicers  and  adulterators  of 
those  ages  had  recourse. 

Under  Richard  XL,  malt  liquor  was  drunk  at  break- 
fast^time ;  and  that  king,  in  1389,  gave  a  housewarming 
to  10,000  guests  in  his  new  hall  at  Westminster,  which 
he  had  rebuilt,  and  where  he  kept  Christmas,  the  break- 
fast consisting  of  boiled  beef,  sprats,  herrings,  brawn, 
bread  and  butter,  mustard,  malmsey,  wine,  and  beer; 
and  this  kind  of  &re  then  became  common  among  the 
•gentry,  the  monasteries  grew  into  great  note  for  their 
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superior  brewing,  as  did  -the  colleges  after  them,  and 
men  had  become  brewers,  having  taken  pattern  from 
king  Richard's  2000  cooks.  In  1421,  one  William  Payne, 
of  the  Swan,  in  'fhreadneedle-street,  London,  refused  to 
send  a  barrel  to  Henry  Y.,  then  in  France ;  and  report 
says,  that  in  the  following  year  the  celebrated  Whit- 
tington,  who  had  been  lord  mayor  in  the  last  year  of 
Richard's  reign,  1398,  informed  against  the  Brewers' 
Compcmy  for  selling  their  ale  too  dear,  and  had  them 
fined  20i  by  the  lord  mayor  then  in  office.  From  this 
time  aleconners  were  appointed  to  inspect  the  mea- 
snres ;  and  two  years  afterwards,  being  the  second  of 
Heniy  VL,  the  company  had  grown  to  sufficient  conse- 
quence to  be  incorporated.  In  the  reign  of  Edward  lY., 
at  the  installation  of  archbishop  Neville  in  the  province 
of  York,  among  other  extravagances  enumerated,  were 
300  tuns  of  ale ;  and  Edward  himself  gave  breakfasts  of 
bread,  salt  fish,  and  ale,  to  his  nobility,  at  seven  in  the 
morning,  dined  at  ten,  and  sat  three  hours,  with  a  side 
table  appropriated  expressly  to  wine  and  ale,  which 
were  handed  to  the  guests  in  goblets  of  pewter,  wood, 
or  horn ;  supper  was  served  at  four ;  and  at  nine,  lords 
and  ladies  had  liveries,  or  collations,  with  a  gallon  of 
beer  and  a  quart  of  warm  spiced  wine  to  each ;  and 
there  appears  to  have  been  a  difference  between  the  ale 
with  which  they  broke  fast  and  the  beer  on  which  they 
supped. 

Brayley,  in  his  "  Londiniana^"  voL  iv.,  informs  us, 
that  in  the  churchwardens'  accounts  of  Allhallows 
Staining,  in  London,  in  which  Ironmongers'  Hall  stands, 
is  the  following  entry,  made  in  1494:  *'Payd  for  a 
kylcherkyn  of  good  ale,  wyche  was  drunkyn  in  the 
Iiynmongars'  HbI\  all  charg's  bom,  12^.  2d"  It  must 
have  been  irultf  good ;  for  the  same  author  has  also 
discovered  a  bill  of  fare  for  fifty  people  of  the  Salters' 
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(Jompaiiy,  dated  1 506,  and  preserved  as  a  record  in  the 
waiting-room  of  their  hall,  in  which  one  of  the  items  is, 
*^  1  kilderkin  of  ale,  2&  3d." 

The  great  earl  of  Northumberland,  in  the  time  of 
Henries  VII.  and  VIII.,  who  had  a  family  of  200  per- 
sona, allowed  each  of  them  a  quart  of  beer  and  another 
of  wine  to  breakfast  every  morning  at  six,  and  another 
of  each  to  dinner  at  ten.  Meat,  drink,  and  fire,  were 
then  calculated  to  cost  2^d,  per  head  daily ;  and  malt 
was  sold  at  4«.  the  quarter,  which  brewed  two  hogs- 
heads. 

Breweries. — No  deal  of  sagacity  is  requisite  to  per- 
ceive  that  these  establishments  sprang  up,  though  not 
of  such  magnitude  as  at  present,  when  men  began  to 
take  the  trouble  of  brewing  oif  the  hands  of  the  women ; 
for  if  there  had  not  been  a  number  of  breweries  in  1422^ 
Whittington  had  not  turned  informer  against  the  com- 
pany. In  the  fifteenth  of  Henry  VIIL,  alderman  George 
Monoux  was  elected  mayor  of  London,  and  fined  lOOOt 
for  "  neglecting  to  appear  after  being  divers  times  called 
upon  by  letter  and  otherwise,"  and  next  year,  "  on  his 
petition  and  bill  of  supplication  alleging  his  great  age 
and  feebleness,  and  offering  to  give  a  brewkouae  adjoin- 
ing to  the  bridge-house  in  SotUhiuark  to  the  city,  in  con- 
sideration of  being  discharged  from  the  office  of  alder- 
man, had  the  decree  against  him  revoked,  and  his 
request  granted,  on  some  special  conditions."  At  least, 
therefore,  that  notable  "brewhouse"  the  Anchor,  at 
London  Bridge  End,  which  now  consumes  a  million  of 
quarters  in  nine  years,  has  existed  more  than  320 
years,  as  the  occurrence  took  place  in  1524 :  the  pre- 
cise year  in  which  the  old  distich  tells  us  that 

**  Turkeys,  oarpy  Aopv,  pickerel  and  beer. 
Came  into  England  all  in  one  year." 

That  is,  beer  of  a  new  sort,  qualified  with  hops,  which 
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opens  a  new  chapter  in  the  chronicles  of  the  brewhouse. 
Ale  and  beer,  though  in  some  places  named  synony- 
mously, and  in  others  indifferently,  certainly  never  sig- 
nified the  same  thing  at  the  same  time,  though  each 
may  have  changed  character.  Ale  was  the  stronger  of 
the  two  before  this  change  of  bitter,  as  it  now  is,  though 
not  in  the  same  sense ;  for  it  now  implies  the  first- 
drawn  worts,  whereas  it  was  then  a  strong  extract  fer- 
mented without  hops  ;  but  heer  was  a  revived  word,  as 
before  noticed,  appropriated  exclusively  to  liquor  ob- 
tained through  the  application  of  the  hop.  Lance,  in 
his  "  Hop  Farmer,"  published  in  1838,  has  the  following 
explanatory  document  from  a  curious  old  book  by  Rey- 
nolde  Scot,  dated  1578  (20th  Eliz.)  :  "  The  hoppes  shall 
be  wholesome  for  the  body,  and  pleasanter  of  verdure 
or  taste  than  such  as  be  disorderly  handled.  You  can- 
not make  above  viii  or  ix  gallons  of  indifferent  ale  out 
of  one  bushel  of  mault,  yet  you  may,  with  the  assist- 
ance of  hoppe,  draw  xviii  or  xx  gallons  of  very  good 
beere ;  neither  is  the  hoppe  more  profitable  to  enlarge 
the  quantity  of  your  drinke,  than  necessary  to  prolong 
the  continuance  thereof ;  for  if  your  ale  may  endure  a 
fortnight,  your  beere,  through  the  benefit  of  the  hoppe, 
shall  continue  a  moneth  ;  and  what  grace  it  yieldeth  to 
the  taste,  all  men  may  judge  that  have  sense  in  their 
mouthes  ;  and  if  the  controversie  be  betwixt  beere  and 
ale,  which  of  them  two  shall  we  place  in  preheminence, 
it  sufficeth  for  the  glorie  and  commendation  of  the 
beere,  that  here  in  our  own  countreye  ale  giveth  place 
unto  it ;  and  that  most  of  our  countrymen  doe  abhorre 
and  abandon  ale  as  lothsome  drincke ;  in  other  nations 
beere  is  of  great  estimacion  ;  and  of  strayngers  enter- 
tayned  as  their  most  choyce  and  delicate  drinke  ; 
without  hoppe  it  wanteth  its  chiefe  grace  and  best 
verdur." 

c 
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In  the  grand  carnival,  when  Robert  Dudley  enter- 
tained the  queen  at  Kenil worth  Castle  in  1575,  the  ale 
there  consumed  was  365  hogsheads,  the  value  of  which 
at  that  day,  according  to  Holingshed,  was  five  gallons 
for  a  shilling ;  and  in  1586,  when  the  queen  of  Scots 
was  confined  within  Tutbury  Castle,  the  conspirator 
Babbington,  of  Dethick,  contrived  to  convey  letters  to 
her  through  a  chink  in  the  wall,  the  messenger  being  a 
brewer  who  supplied  the  house  with  ale.  At  that  time 
Derby,  whence  the  brewer  probably  came,  had  acquired 
a  celebrity  for  its  provincial  produce  which  its  neighbour 
Burton  retains.  Brayley  notices  it  as  a  favourite  be- 
verage in  the  metropolis  ;  for  Sir  Lionel  Rash,  in 
Greene's  pleasant  comedy  of  "  Tu  quoque,"  says,  "  I 
have  sent  my  daughter  this  morning  as  far  as  Pimlioo 
for  a  draught  of  Derby  afe,  that  it  may  fetch  a  colour 
into  her  cheeks:"  a  proof  that  this  hilarous  beverage 
was  accounted  medicinal 

This,  then,  is  the  history  of  the  brewery  through 
embryo  into  life :  all  the  rest  has  been  growth.  The 
mash,  the  hop,  the  working,  &c.,  as  general  subjects, 
will  be  found  more  fully  handled  in  their  appropriate 
chapters  ;  but  here,  be  it  observed,  that  if  a  bushel  of 
malt  would  produce  twenty  gallons  of  good  sound  beer, 
or  aie  m  it  is  now  called,  as  early  as  the  sixteenth  cen- 
tury, and  would  keep  a  month  on  tap,  it  is  much  more 
than  can  be  said  of  most  ales  that  are  brewed  in  the 
nineteenth  ;  so  that  the  brewer's  art  has  not  made 
great  progress  since  the  former  period,  notwithstanding 
all  the  books  that  have  been  written  concerning  it,  and 
aU  the  contrivances,  whether  inventive  or  alterative, 
that  have  been  introduced  to  amend  the  process,  though 
many  are  excellent  in  their  way.  The  Elizabethan 
economists  had  in  view  flavour,  quantity,  quality,  and 
preservation  ;  and  with  these  united,   that  mmmvm 
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honum  of  industry's  desires — profit.  If,  therefore,  brew- 
ing were  as  simple  and  unprecarious  as  some  are  willing 
to  imagine,  the  author  has  a  shelter  for  his  essay  in  the 
wing  of  the  great  Herschel,  who,  in  his  discourse  on  the 
study  of  natural  philosophy,  says :  "  To  the  natural 
philosopher  there  is  no  natural  object  unimportant  or 
trifling :  from  the  least  of  nature*8  works  we  may  learn 
the  greatest  lesson."  Thus  it  is  with  the  brewer :  his 
taps,  his  fires,  his  heats,  his  yeast,  his  every  thing, 
demand  the  nicest  care  ;  and  even  the  misplacing  of  a 
bung  or  a  vent -plug  may  involve  him  in  serious  con- 
sequences ;  and  the  sustentation  of  the  action  of 
diastase  in  a  state  of  solution,  is  an  art  within  itself 
that  never  yet  engaged  the  attention  of  the  old  women 
of  philosophy :  it  is  the  discovery  of  the  French  and 
German  men  of  science,  at  whose  schools  our  country- 
women have  not  matriculated. 

The  mere  mixing  and  stirring  of  malt  with  heated 
water,  without  regarding  the  true  principles  of  the  art, 
may  be  called  mashing ;  and  this  may  suffice  with  many 
who  brew,  though  it  may  lead  them  into  hot  water 
uncoolable.  But  the  intelligent  brewer  takes  into  con- 
sideration the  colour  of  his  malt,  its  former  situations 
in  the  field  and  the  rick  or  bam ;  where  possible,  the 
quality  of  the  land  on  which  it  grew,  the  mode  of  malt- 
ing it,  and  other  particulars;  and  having  considered 
the  relative  value  of  his  samples,  he  has  regard  to  the 
strength,  flavour,  and  general  qualities  of  the  potable 
extract  to  be  made,  and  the  locality  of  its  subsequent 
destination ;  he  also  watches,  with  particular  care 
and  anxiety,  the  temperature  of  his  solvent  liquors, 
and  the  chemical  change  which  is  to  take  place  in  the 
organs  of  the  bruised  or  broken  grain  when  in  contact 
with  hot  water.  The  many  varieties  of  colour  and  con- 
stitution in  malt  liquors  demand  from  the  brewer  an 

r2 
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equal  diversity  of  varieties  in  the  mashing  heats  ;  and 
the  most  skilful  in  his  profession  is  frequently,  through 
the  temperature  of  the  atmosphere  alone,  and  often 
from  other  causes,  prevented  from  mashing  at  the  exact 
heats  which,  from  experience,  he  knows  to  be  proper. 
His  daily  observations,  and  consequent  daily  enlarged 
knowledge,  most  probably  point  out  to  him  the  para- 
mount utility  of  the  mash-tun  thermometer,  by  which 
he  ascertains  the  period  when  the  lowered  heat  of  the 
goods  compels  him  to  "  set  tap ;"  and  he  knows  that 
the  smallest  mashes  require  the  greatest  limitation  of 
time  ;  yet,  great  as  all  his  disadvantages  may  be,  they 
are  susceptible  of  very  great  increase,  which  to  him 
is  a  consideration  highly  important ;  for  another  cir- 
cumstance which  ever  exists  in  connexion  with  the 
first  part  of  the  process,  and  over  which  he  has  no  more 
controul  than  his  most  ignorant  workman,  is  his  in- 
ability to  increase,  maintain,  decrease,  or  vary  at  plea- 
sure, the  heat  of  the  whole  mash  :  a  power  which  it  is 
the  first  object  of  the  present  patentee  to  give,  by 
means  of  his  invention. 

The  great  difficulty,  hitherto  insurmountable,  expe- 
rienced in  endeavouring  to  obtain  all  the  most  valuable 
contents  of  the  mash-tun,  and  those  only,  has  led  to 
many  schemes  and  experiments,  most  of  which  have 
utterly  failed ;  and  the  rest  are  so  far  blended  with 
anterior  practice  in  their  nature  and  working,  and  have 
proved  so  inadequate  to  the  purposes  sought,  that  the 
establishment  of  a  more  satisfactory  system  has  long 
been  anxiously  and  earnestly  desired.  A  recapitulation 
of  the  disadvantages  that  are  felt  and  seen  by  men  of 
business,  would  be  a  sheer  waste  of  words :  in  truth, 
so  dissatisfied  are  brewers  with  the  peculiarities  of  each 
other,  that  not  one  of  the  methods  yet  projected  has 
been  thought  worthy  of  general   adoption  ;    and  the 
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writer  knows,  from  his  own  practice,  and  from  active 
correspondence  in  many  parts  of  Great  Britain,  that  the 
least  objectionable  plans  hitherto  adopted  are,  from  the 
cause  that  has  been  named,  so  unsatisfactory  in  their 
results,  that  nothing  short  of  a  new  priricipiimi  is  re- 
quired in  order  to  perfect  the  processes  of  mashing  and 
fermentation. 

Though  the  desirableness  of  preserving  the  heat  of 
the  mash  is  universally  admitted,  very  few  have  had 
recourse  to  the  only  plausible  arrangements  that  have 
presented  themselves  to  their  notice  for  that  purpose ; 
one  of  which  consists  in  a  double  mash-tun,  so  con- 
structed that  the  inner  vessel  or  tub,  containing  the 
goods,  may  be  surrounded  with  hot  water  or  steam, 
contained  within  the  cavity  of  the  outer.  This  experi- 
ment has  failed,  because,  if  the  heating  medium  were 
applied  hot  enough  to  affect  the  bulk  of  the  mash,  the 
outer  parts  of  the  goods  would  be  overheated ;  and  if 
the  parts  lying  near  the  side  were  of  the  requisite  heat, 
the  gradual  diminution  of  temperature  from  side  to 
centre,  would  keep  the  latter  too  cold ;  and  the  exist- 
ence of  either  too  much  or  too  little  heat  will  cause 
a  comparative  neutrality,  instead  of  action,  among  the 
most  valuable  principles  of  the  grain,  and  will  produce 
irreparable  injuries  in  other  respects. 

Another  plan  which  has  been  tried,  and  found  unsuc- 
cessful, is  the  admission  of  steam  through  perforated 
pipes  or  valves,  or  its  circulation  through  a  continued 
series  of  pipes,  beneath  the  false  bottom  of  the  mash-tun. 
This  arrangement,  though  at  first  sight  more  feasible 
than  the  preceding,  is  still  open  to  the  same  objection, 
namely,  the  extreme  difficulty,  indeed  the  absolute  im- 
possibility of  equally  and  readily  difiusing  the  increased 
temperature  of  the  goods  nearest  the  bottom  through 
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the  mass,  the  most  efficient  mashing-machine  being 
inadequate  to  the  great  task. 

An  instance  of  the  danger  of  such  experiments  re- 
cently took  place  at  a  large  distillery  near  London, 
where  a  foreigner  had  been  allowed,  under  pretence  of 
effecting  a  great  end  by  a  little  ingenuity,  to  introduce 
naked  steam.  The  goods  set,  and  the  brewer  was 
obliged  to  draw  the  wort  off  the  surface  of  the  mash ; 
for  such  were  the  coagulation  of  the  albumen,  and  the 
pasty  consistence  of  the  starch,  that  the  liquid  could 
not  percolate.  The  loss  was  serious,  and  consequently 
the  project  was  abandoned. 

But  though  the  promoters  in  general  of  the  highly- 
essential  object  have  been  unsuccessful  in  their  at- 
tempts, the  accomplishment  of  their  wish  has  been 
frustrated,  not  so  much  by  the  difficulties  presented 
to  the  attainment  itself,  as  by  the  inadequacy  or  un- 
scientific application  of  the  means  employed ;  for  had 
the  exgerimentalists  considered  that  caloric,  in  such 
a  case,  could  only  pass  by  transmission  from  particle 
to  particle,  and  that  all  unmetallic  fluids  are  bad  con- 
ductors of  heat,  they  would  assuredly  have  preferred 
a  contrivance  such  as  that  which  is  now,  for  the  first 
time,  before  the  public. 

All  bodies  charged  with  surplus  heat  have  a  radiat- 
ing and  diffusive  quality ;  therefore,  they  retain  uni- 
formity of  temperature  no  longer  than  while  they  re- 
ceive an  uniform  supply  from  other  bodies  in  communi- 
cation w^ith  them  to  replace  the  rays  remitted  to  colder 
media,  whether  that  supply  be  obtained  from  steam 
surrounding  the  sides  of  the  vessel,  or  derived  from 
submerged  steam  pipes.  Now  the  present  common 
system  of  mashing  conveys  the  calorific  principles,  espe- 
cially from  the  surface,   much  faster  and  much  more 
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freely  than  they  are  supplied  from  below,  where  the 
intensity  of  the  heat  is  preserved  by  its  greater  density; 
and  hence  the  comparative  coldness  and  consequent 
sourness,  so  often  and  so  easily  perceived  upon  the 
long  standing  of  the  tap,  notwithstanding  such  pre- 
cautionary measures  as  a  layer  of  dry  malt  strewn  over 
the  surface,  and  marked  with  a  cross  "  to  keep  the 
witch  out  of  the  tub :"  a  superstition  fit  for  the  reign  of 
James  I.,  of  demonological  memory,  and  showing  to  a 
certainty  that  intellect  has  been  halting.  Curtains  and 
covers,  too,  are  frequently  used,  in  reliance  on  their 
defensive  or  reflective  virtues,  though  the  heat  will  par- 
tially ascend  through  such  coverings ;  so  that  the  tun 
still  remains  in  an  unprotected  state.  Some  surround 
the  mash-tun  with  sawdust  or  other  non-conducting 
substance;  yet  their  difficulties  exist  as  before,  from 
their  inability,  as  in  the  other  instances,  to  controul 
the  mashing  heat. 

The  majority  of  common  brewers  are  compelled  to 
waste  many  quarters  of  malt  annually ;  and  the  most 
economical  and  ingenious  are  the  readiest  to  confess  this 
general  truth,  knowing  that  they  fail  in  their  efforts  to 
accomplish  a  perfect  and  sound  extraction.  This  must 
ever  necessarily  be  the  case  while  they  remain  destitute 
of  the  means  at  the  author's  sole  disposal ;  and  they 
suffer  incalculable  loss  from  the  imperfect  mode  of 
drainage,  the  extraction  depending  on  the  puny  action 
of  a  variable  stream  of  water  (a  plain  word,  which  pro- 
fessional brethren  will  pardon,  if  occasionally  used  in- 
stead of  liquor),  trickling  in  its  progress  frxjm  place  to 
place,  visiting  the  inferior  side,  but  not  always  the 
interior  of  the  mash,  and  stealing  its  way  through 
channels  and  cavities,  between  unbroken  lumps,  and 
without  even  entering  the  compressed  masses  that  im- 
prison large  portions  of  the  sweet.     To  prevent  the  loss 
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arising  firom  such  irregularities  and  other  occasional 
accidents,  is  one  of  the  main  objects  of  the  improved 
apparatus,  and  particiilarly  of  the  two  peripatetical 
machines  included  as  parts  of  this  invention. 

The  properties,  uses,  and  advantages  of  these  ma- 
chines, upon  which  the  action  of  the  first  part  of  brew- 
ing in  a  great  measure  depends,  are  explained  herein, 
each  in  its  chapter  ;  but,  prior  to  this,  the  preparation 
of  the  necessary  ingredients,  and  the  rejection  of  noxious 
principles,  must  be  considered  as  a  preliminary  and 
indispensable  measure. 
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CHAPTER  11. 

INGREDIENTS. 

BZIMIHATIOR  OV  OONSnTUSIfTS — CHEMICAL  ELBMSIfn— NATURE  OF  SAC- 
CHA&UM  AHD  WO&T — STABCH,  GUM,  KUCILAGB,  GLUTBN,  AND  OIL — TUBERS, 
CORN,  AND  PULSR — FOOD  AND  PARTS  OF  PLANTS — DIVISION  OF  GLUTBN — 
APOTHBMB  AND  OTHSR  MINOR  PROPERTIES — USELES8NESS  OF  PULSE — 
CHARACTER  OF  ALBUMEN — WONDERS  OF  DIASTASE — NECESSITY  OF  MALTING. 

The  Art  of  Brewing  naturally  divides  itself  into  two 
branches  or  principal  departments,  which  are, — 1.  Infu- 
sion, called  Maying;  and,  2.  Fermentation,  more  com- 
monly termed  Working,  Preparatory  to  the  first  of 
these  is  the  process  of  Malting,  or  reducing  to  a  proper 
consistence ;  and  to  the  second  that  of  Cooling,  or  the 
regulation  and  reduction  of  heat ;  and  when  the  liquor 
has  been  fully  brewed,  it  must  be  preserved  by  Storing, 
which  has  sometimes  its  attendant  stage  of  Racking, 
The  mode  of  performing  all  these  several  operations 
in  the  most  efficient  manner  is  the  subject  at  large 
on  which  this  work  is  designed  to  treat,  and  clearly,  if 
possible,  to  elucidate.  The  brewer  has  to  examine  the 
principles  upon  which  these  depend,  because  the  virtue 
of  the  staple  commodity  employed  in  the  production  of 
his  wort  is  dependent  upon  them :  he  has,  therefore,  to 
ask — 1st,  What  is  the  species  of  grain  or  other  sub- 
stance which  is  best  adapted  to  the  production  of  sac- 
charine and  other  profitable  matter  ?  2nd,  How  is  the 
quality  of  the  best  samples  to  be  distinguished  ?  3rd, 
What  are  the  characteristics  of  the  fittest  materials? 
And,  4th,   What  is  the  best  mode  of  preparing  them 
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for  the  purpose  of  infusion,  decoction,  or  brewing?  The 
question  is  not  precisely  to  determine  the  greatest 
quantity  of  absolute  alcohol,  or  intoxicating  spirit, 
(though  that  is  inseparable  from  the  solution,)  but  how 
to  obtain  the  best  and  most  of  that  nutritious  con- 
stituent of  wort,  the  saccharine  nuxtter,  from  which,  in 
combination  with  other  fluids,  the  alcoholic  beverage  is 
produced ;  though  the  quantity  of  alcohol  it  contains 
be  a  fair  test  of  its  superiority,  and  its  presence  a  cri- 
terion of  its  preservative  quality. 

That  all  nations,  ancient  and  modem,  where  liquor 
extracted  from  com  without  distillation  has  been  known, 
have  produced  it  from  barley,  and  that  a  mde  mode  of 
previous  preparation  similar  to  that  which  we  term 
malting  was  known  as  early  as  the  reign  of  Cyrus, 
appears  from  the  authorities  named  in  the  preceding 
chapter;  but  whether  such  process  is  the  best  that 
can  be  followed  becomes  a  question  for  investigation ; 
because,  if  we  can  reject  this  commodity,  and  adopt  a 
better,  we  can  claim  credit  from  posterity ;  and  if  wc 
see  that  the  old  course  cannot  be  altered,  we  can  only 
do  our  utmost  to  amend  it,  knowing  that  we  have  an 
immovable  basis  whereon  to  operate. 

This  leads  to  a  review  of  the  several  kinds  of  com, 
pulse,  fee,  usually  consumed  as  food.  Thomson  has 
compiled  from  foreign  journals  perfect  analyses  of  most 
kinds  of  grain,  &c.,  ordinarily  reared  for  the  market, 
and  has  confiraied  many  of  the  results  by  experiments 
of  his  own.  The  following  Table,  collected  from  his 
works,  and  reduced  to  the  centimal  standard,  will  show, 
at  one  view,  the  constituents  of  which  each  is  com- 
pounded. It  may  be  necessary  to  premise,  that  lentiles 
are  the  ervum  lens,  vetch,  or  tare  ;  and  that  mais  is 
"  the  seed  of  the  zea  mais,  or  Indian  com,  a  native  of 
America,  but  now  reared  in  Italy  and  other  southern 
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countries  of  Europe.  It  was  cultivated  and  much  used 
in  Peru  before  the  conquest  of  that  country  by  the 
Spaniards.  They  even  knew  the  method  of  fermenting 
it,  and  of  producing  from  it  an  intoxicating  liquid,  to 
which  they  gave  the  name  of  chicea"  (Thomson's  Org. 
Chem.  p.  883.)  The  gluten  of  mais  is  termed  zein  by 
Professor  Gorham,  in  the  Journal  of  Science,  XI.  205. 
All  the  rest  must  be  familiar  to  the  common  reader. 
The  albumen  found  by  Einhof  in  barley  contained  phos- 
phate of  lime.  Vogel  removed  the  husk  from  his  oats, 
and  afterwards  analysed  the  meal ;  his  sugar  contains 
some  "  bitter  extract,"  and  his  albumen  is  described  as 
"  a  grey  substance  like  albumen."  This  "  bitter  ex- 
tract" resembles  the  '*  extract  and  bitter  principle" 
found  by  Cadet  in  coffee,  which  consists  of  tannin  with 
oxygen  abundantly  absorbed,  and  is  more  clearly  ex- 
plained under  its  proper  head.  The  1  per  cent,  extrac- 
tive found  by  Prout  in  barley  and  malt  is  not  a  bitter, 
but  is  called  by  him  "yellow  resin."  Convenience  does 
not  require  separate  colunms  for  these. 
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To  readers  ignorant  of  chemistry,  it  may  be  useful  to 
premise  that  this  Table  exhibits,  as  nearly  as  analysis 
has  approximated,  and  with  sufficient  accuracy  for  the 
present  investigation  of  constituents,  all  those  proxiTnate 
principles  of  the  substances  under  consideration,  which 
in  chemical  language  are  termed  their  primary  com- 
poundsy  as  saccharum,  starch,  &c.,  each  of  which  has  its 
own  function  in  forming  and  supporting  the  structure 
of  the  seed,  root,  or  other  body  referred  to ;  and  each 
primary  compound  is  resoluble  into  the  ultimate  de- 
ments denominated  not  "  fire,  air,  earth,  and  water,"  as 
the  four  elements  of  ancient  philosophy,  but 

(0.)  Oxygen:   the   fiery  or  acid  basis   (from  O^uc 
[Oxys],  sharp,  acid,  nimble,  acute,  swift ;  and 
Tivvaw  [Gennao],  to  generate  or  produce). 
(C.)  Carbon:  the  earthy  or  coaly  (from  the  Latin 
carbOy  a  burning  or  common  coal ;   but  the 
Greek  is  Av9pa^  [Anthrax]). 
(H.)  Hydrogen :   the  water  or  humid   (from  'YScnp 
[Hydor],   water  ;    and   the  same  generative 
term  as  before)  ;  and 
(Az.)  Nitrogen  :   the  airy  or  nitrous   (from  Ncr/sov 
[Nitron],  nitre,  saltpetre  or  petrified  salt ;  and 
as  before).    This  element  is  also  called  Azote, 
from  kt^iD  [Azo],  to  be  dry ;  to  suck  in. 
These  elements,  by  combining  together  in  an  endless 
variety  of  ways,  form  all  the  complicated  substances 
discoverable  in  the  universe,  be  they  animal,  vegetable, 
mineral,  or  gaseous ;  and,  according  to  certain  philoso- 
phers, the  primary  compounds  most  important  to  the 
vegetable  economy  are  siyar,  gluten,  farina,  mvcHage, 
and  oil,  each  possessing  very  different  properties  from 
the  rest,  as  regards  the  production  of  nutriment.     The 
Table  extends  to  other  principles,  equally  proximate  as 
constituents  of  the  vegetable  substances  examined ;  and 
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we  have  now  to  show  how  far  they  individually  affect 
the  constitution  of  wort  by  sharing  in  its  composition  ; 
the  final  object  being  the  discovery  of  the  propor- 
tion necessary  to  sustain  the  ultimate  elements  on  the 
most  advantageous  terms  ;  since  on  them,  however 
blended  in  the  compounds,  the  constitution  radically 
depends.  The  Saxons,  as  appears  above,  gave  to  this 
extract  the  name  of  wort ;  first,  because  it  requires 
tuorking  in  the  mash ;  and,  secondly,  because  it  works 
itself  into  spirituosity  by  fermentation  ;  and,  if  we  are 
really  good  brewers,  we  shall  pass  it  safely  through 
both  processes,  leaving  it  with  characteristic  virtue  at 
subsequent  command. 

Thomson's  definition  of  the  wort  derived  from  barley- 
malt  is,  that  it  consists  in  the  mealy  parts  of  the  grist 
being  held  in  solution  by  the  water  employed:  so  it 
does  ;  but  he  also  says,  that  it  appears  to  consist  of 
four  substances  so  held,  which  he  calls  sojccharine  juice^ 
starch,  rrmdlage,  and  gluten,  combined  with  tannin  ;  and 
of  these,  the  brewer  knows  that  in  good  worts  saccha- 
rum  is  the  principal  constituent  that  demands  his  care 
to  preserve  it.  Experience  soon  teaches  him  to  know 
it  by  the  sweet  odour  of  his  wort,  by  its  luscious  taste, 
by  the  brown  or  golden  colour  w^hich  it  imparts,  and, 
where  his  process  is  properly  conducted,  by  its  perfect 
transparency ;  but,  after  all,  what  is  it  ?  How  and 
where  obtained  ?  How  best  preserved  ?  How  far,  and 
in  what  manner,  does  it  combine  with  the  other  ingre- 
dients which  assist  in  the  solution,  transmutation,  and 
purification  of  the  beverage  ? 

1.  Saccharum. — ^This  substance,  called  by  Paul  Egineta 
sal  indicus,  or  Indian  salt,  being,  as  he  says,  like  com- 
mon salt  in  colour  and  concreteness,  but  like  honey  in 
taste  and  flavour,  appears  to  be  similar  to  the  juice  with 
which  the  Armenians,  as  above  noticed,  impregnated 
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their  malt-liquor  to  strengthen  it ;  and  to  that  which 
Theophrastus,  who  died  ao.  288,  described  as  the  other 
honey  which  ia  in  the  reed;  though,  with  respect  to 
colour,  the  saccharum  from  British  malt  is  brown,  dark- 
ening gradually  when  it  is  heated,  becoming  brittle  and 
glazed  when  dried  at  160°,  and  if  raised  to  180°,  and 
occasionally  damped,  turning  nearly  black,  losing  its 
sweet  taste,  and  acquiring  a  sharp  disagreeable  one,  and 
completely  charring  at  200°  or  thereabouts:  at  least, 
somewhere  below  the  boiling  point,  or  212°.  It  was 
little  known  in  Europe  before  the  Christian  era;  but 
was  noticed  about  the  middle  of  the  first  century  by 
Dioficorides  the  physician  and  Pliny  the  naturalist ;  the 
former  of  whom  informs  us,  that  saccharwm  is  a  certain 
kind  of  concrete  honey  from  India  and  Arabia  Felix, 
found  in  reeds,  like  salt  in  its  concretion,  and  is  broken 
like  salt  when  svbjected  to  the  teeth ;  and  the  latter  says, 
that  Arabia  brings  saccharwm,  hut  India  is  more  praised ; 
it  is  honey  collected  in  reedsy  dear  like  gvm,  fragile  to  the 
teeth,  and  is  of  very  extensive  use  in  medicine,  as  much  in 
size  as  thai  of  a  JUbert^vt.  Lucan,  a  contemporary  poet, 
who  died  in  65,  has  the  following  verse  in  praise  of  it : 

"  Qaiqne  hibutU  tenerA  dolces  ab  amndine  buccos.*' 

That  is.  Whoever  drink  the  sweet  juice  from  the  tender 
reed.  But  it  stands  as  a  confirmed  opinion,  that  these 
Arabians  and  Indians  within  the  Ganges,  were  not 
growers,  but  mere  mercatores  trading  with  the  Romans ; 
and  that  they  were  supplied  with  this,  as  with  other 
precious  spices,  by  the  exporters  from  Bengal  and  Siam, 
who  had  first  brought  the  plant  from  China.  From  the 
medicinal  properties  of  this  ^^gummi  mMd  candidum" 
exuberance,  or  Eastern  sugar-candy,  and  the  patronage 
bestowed  on  it  by  the  faculty  of  those  days,  Piso  relates 
that  it  became  scarce  and  high-priced,  which  induced 
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those  Arabs  and  Inner  Indians,  from  the  description 
given  of  its  growth  by  those  with  whom  they  traded,  to 
search  for  it  at  home  ;  and  they  had  the  good  luck,  not 
many  centuries  back,  to  pick  up  the  indigenous 
MambUy  from  the  knots  of  which,  after  some  four 
years'  growth,  a  white,  spongy,  light  juice  exuded,  in 
which  they  found  a  sweet  taste  so  like  to  that  of  the 
saccharum,  that  they  soon  became  able  to  compete  with 
the  foreigners  in  their  own  markets,  by  introducing  it 
as  what  they  called  their  ScLCchar  Mambu  or  Tabaxir ; 
and  the  Arabians  also  found  a  species  of  dog's-bane,  or 
Apocin,  which  they  called  Alhdssar  or  AJhuzzary  from 
which  they  abstracted  a  third  kind  of  saccharum,  which 
they  titled  Alhasser  Zitccar,  whence,  by  corruption,  our 
word  Sugar.  Thus  were  three  species  known,  inde- 
pendently of  that  obtained  from  malt,  which  three  are 
severally  called  by  Avicennes  the  Zvccar  arundineuniy 
or  Indian  salt ;  the  Zuccar  Mambu,  or  Persian  Tabaxir, 
and  the  Arabian  Zucchar  Alhasser, 

Hence  sugar  and  saccharum  are  synonymous  terms, 
applied  to  almost  equivalent  matter,  except  that  one  is 
fluid  and  the  other  dry  and  crystal,  and  are  food  and 
medicine  for  the  nourishment  of  man  ;  and  two  remark- 
able coincidences  may  be  observed  in  relation  to  them  : 
one  is,  that  the  sugar-cane  contains  about  equal  por- 
tions of  sugar  and  molasses,  while  the  barleycorns,  when 
malted,  yield  like  quantities  of  sugar  and  mucilage; 
and  the  other  is,  that  just  when  malting  began  to  be 
practised  as  an  English  trade,  the  inhabitants  of  southern 
Europe  turned  their  attention  to  the  cane  ;  for  in  1250, 
Marco  Paulo,  a  nobleman  of  Venice,  travelled  to  Bengal 
in  search  of  it,  and  planted  it  in  Arabia,  whence  it 
passed  into  Nubia,  Egypt,  and  Ethiopia,  and  subse- 
quently into  Morocco,  Sicily,  and  the  Atlantic  islands, 
where  it  was  fostered,  till,  in  1520,  St.  Thomas  alone 
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had  sixty  manufactories,  producing  annually  150,000 
arobes,  each  thirty-one  avoirdupois  pounds,  or  nearly 
2076  tons.     Liquid  or  uncrystallisable  sugar  was  first 
pointed  out  in  Spain  by  Proust,  who  has  shown  its  habi- 
tation in  a  variety  of  fruits  and  vegetable  juices.     It 
was  found  in  carrots  by  Margraff,  and  is  a  principle  in 
liquorice,   distinguished   from    every  other  species   of 
sugar  by  being  incapable  of  forming  crystals  like  those 
of  the  sugar  of  commerce,  so  that  it  can  only  appear  in 
a  liquid  state.     According  to  experiments  made  by  the 
Due  de  Bullion,  the  juice  of  grapes  yielded  from  30 
to  40  per  cent,  of  this  saccharum  ;  and  Proust  asserts, 
on  the  strength  of  his  experiments,  that  the  raw  sugar 
from  grapes,  when  sufficiently  diluted  with  water,  fer- 
ments, and  is  converted  into  wine.  Now  it  appears  from 
the  above  Table,  that  of  the  substances  investigated, 
none  but  corn-seeds  and  peas  contain  this  saccharine 
matter  without  conversion;  but  that  mais  has  more  than 
88  per  cent,  of  starch  and  hordein,  which  latter  is  a  dis- 
tinct £Ekrinaceous  substance,  similar  to  one  whose  parti- 
cular province  is  barley;  and  that  rice  has  in  it  a  small 
portion  of  an  ingredient  resembling  it ;  and  again,  that 
the  sugar  is  decreased  by  the  ripening  of  the  seeds, 
while  their  starch  is  very  materially  enlarged  ;  whereas 
the  malting  of  barley  trebles  its  sugar,  and  almost  dou- 
bles its  starch,  which  is  vastly  important ;  for  as  sac- 
charum is  the  first  essential  of  wort,  its  conversion  and 
preservation  are  of  paramount  consideration.    Sugars 
differ  in  constitution  ;  for  the  ultimate  elements  of  cane 
sugar  are  O.  60-63,  C.  4247,  and  H.  6*9,  according  to 
Gay  Lussac  and  Thenard  ;  but  starch  sugar  is  0.  55-87, 
C. 37*29,  and  H.  684,  as  given  by  Saussure  ;  and  sugar 
of  malt  by  Proust  is  0.  56-71,  C.  36-2,  H.  709. 

2.  Starch. — The  presence  of  this  substance,  appa- 
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rently  the  most  abundant  constituent  of  ripe  grain,  is 
readily  detected  by  iodine,  which  produces  a  blue 
colour  ;  or  by  dropping  an  infusion  of  nutgalls  into  the 
wort,  when  a  precipitate  will  appear,  which,  at  the  heat 
of  120**,  will  chiefly  re-dissolve,  leaving  only  a  little 
of  the  combined  gluten  and  tannin  imaffected  Starch 
was  well  known  to  the  ancients,  as  Pliny  informs  us  in 
the  seventh  chapter  of  his  eighteenth  book,  that  the 
inhabitants  of  Chio  first  discovered  the  mode  of  pro- 
curing it  Saussure  ascertained  that  100  parts  of  starch, 
when  converted  into  sugar,  became  11014  parts ;  and 
concluded,  hence,  that  starch-sugar  was  a  mere  com- 
pound of  starch  and  water  in  the  solid  state ;  and 
Eirchoff,  a  Russian  chemist,  found  that  starch  might  be 
converted  into  a  juice  possessing  precisely  the  properties 
of  sugar  of  grapes,  by  mixing  it  with  water  four  times 
its  weight,  and  sulphuric-acid  about  a  hundredth  part ; 
after  which  he  boiled  the  mixture  thirty^x  hours,  sup- 
plying fresh  water  as  fsist  as  the  old  evaporated.  It 
has  also  been  found  that  sugar  so  obtained  melts  at  the 
temperature  of  boiling  water,  and  spontaneously  under- 
goes the  vinous  fermentation  when  dissolved  in  water 
and  sufficiently  diluted.  Thus  we  see  the  perfect  nature 
and  properties  of  saccharine  matter,  and  the  way  in 
which  it  can  be  produced  from  starch,  which  is  a  matter 
of  first-rate  consequence  to  the  brewer,  seeing  what  i^ 
quantity  is  contained  in  ripe  grain,  and  how  it  is  in- 
creased by  malting. 

It  seems  from  the  discoveries  of  Raspail  and  Guerin 
Vany,  chemists  of  great  eminence,  that  when  starch  is 
examined  under  a  microscope,  it  is  found  to  consist  in  a 
number  of  rounded  grains,  of  somewhat  variable  shape ; 
and  that  these  lodge  in  cells  in  the  particular  plant  that 
produces  them,  and  that  their  magnitude  enlai^es  as 
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the  plant  grows  and  ripens,  which  circumstance  ac^ 
counts  for  their  paucity  in  green  com,  as  shown  by  our 
Table. 

PokUaea, — These  contain  15  per  cent,  of  starch,  7  of 
fibre  partaking  of  its  nature,  and  4  of  mucilage,  with  a 
superabundance  of  water,  and  rather  less  than  1^  of 
€dbmnen, — a  substance  noticed  near  the  end  of  this 
chapter.  The  faecula  or  starch  of  the  potato,  differently 
as  the  two  terms  are  commonly  considered,  is  no  other 
than  a  gv/m,  divided  into  minute  portions,  each  of  which 
is  a  globule  inclosed  in  a  shell  of  tissue ;  and  chemists 
have  discovered  that  the  latter  only  is  coloured  blue  by 
iodina  Add  an  alkali,  and  it  becomes  soluble  ;  add  an 
acid,  and  it  converts  it  into  sugar  like  that  of  grapes. 
Grum  is  considered  to  be  the  nutrient  principle  of  vege- 
tation, disposed  freely  among  the  constituents  of  plants, 
and  constantly  in  action  ;  but  starch  is  stored  up  in 
such  a  manner  that  the  water  of  vegetation  does  not 
easily  solve  it ;  and  this,  as  well  observed  by  Du  Can- 
doUe,  agrees  very  well  with  the  office  assigned  to  it  in 
the  vegetable  economy,  of  forming  a  reservoir  of  nutri- 
tious matter  to  be  consumed,  at  particular  periods,  in 
supporting  the  plant.  In  com  and  buckwheat  the 
storehouse  is  with  the  albumen  of  the  seed,  but  in  most 
other  plants  it  is  elsewhere ;  as  in  the  potato,  for  in« 
stance,  it  descends  into  the  root  as  the  plant  becomes 
mature.  At  page  100  of  the  "Society's  Treatise  on 
Botany"  (Nat  Phil.,  vol.  iv.),  the  editor  observes,  that 
in  all  these  cases,  the  starch  is  either  capable  of  supply- 
ing food  to  the  young  plant,  or  it  may  be  supposed  to 
be  provided  for  the  sustenance  of  man  ;  but  that  the 
former  is  the  more  immediate  destination,  is  probable 
from  its  continuing  to  increase  during  the  latter  part  of 
the  vear,  when  the  plant  is  preparing  a  fresh  supply, 
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reaching  its  m(iximwnt  when  it  has  ceased  to  grow,  re- 
maining stationary  in  winter,  and  rapidly  diminishing 
with  the  growth  of  the  young  shoots  in  spring.  This  is 
exemplified  in  a  French  work  on  agriculture,  which 
shows  that  100  lbs.  of  potatoes  contained  the  following 
quantities  of  starch  at  different  stages : — 


IbB. 

Ib8. 

lbs. 

In  August  « .  12 

In  October  17 

In  April  13} 

In  September  14} 

In  March     17 

In  May    10 

Potatoes,  in  their  raw  state,  do  not  contain  any 
gluten  ;  at  least,  Proust  could  not  find  it,  nor  does  our 
compiled  analysis  show  that  Einhof  was  more  success- 
ful ;  and  moreover,  like  rice,  which  baffled  the  efforts 
of  Vauquelin,  they  are  also  destitute  of  saccharine  mat- 
ter ;  and  Liebig  observes,  that  if  they  grow  where  they 
are  not  supplied  with  earth,  as  in  a  cellar  for  example, 
a  true  alkali  called  solanin,  of  very  poisonous  nature,  is 
engendered  in  the  sprouts  that  shoot  towards  the  light 
Yet  potatoes  will  convert  into  a  species  of  malt,  and 
may  be  deprived  of  their  generative  function  ;  since  it 
is  well  known  that  whole  cargoes  brought  from  Ireland, 
and  overheated  in  the  passage,  have  entirely  failed  as 
seed.  And  they  possess  other  principles  in  common  with 
grain  ;  for  Thomson,  after  reciting  Einhof's  experiments 
on  potato  starch,  in  the  residuum  of  which  he  discovered 
albumen  and  mucilage,  says  that  the  juice  which  may 
be  separated  from  them  when  boiled  is  sweet-tasted ; 
consequently,  it  is  saccharific.  He  tells  us  that  the  meal 
is  insoluble  in  boiling  water,  though  potato-starch  forms 
fk  transparent  solution  with  it ;  and  accounts  for  the  dif- 
ference by  supposing,  quite  rationally,  that  the  albumen, 
fibrous  matter,  and  starch,  combine  by  boiling,  and  form 
an  insoluble  oojnpound. 

The  direct  conclusion,  therefore,  is,  that  though  pota- 
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toes  differ  essentially  from  wheat  and  barley  in  contain^ 
ing  no  gluten,  yet  the  detection  of  nrncovA  sugar  and 
gum  by  Peschier,  which  sugar  is  the  basis  of  wort, 
demonstrates  that  potatoes  thus  prepared  are  capable 
of  undergoing  the  vinous  fermentation. 

Sir  Humphrey  Davy  argues  that  an  acre  of  potatoes 
will  produce  4031  Iba  of  starch,  gluten,  and  sugar^ 
which  will  yield  2200  lbs.  of  brewing  extract ;  while  he 
believes  that  wheat  contains  no  more  than  1289,  barley 
than  1242,  nor  oats  than  990  lbs.  of  the  compound, 
respectively  yielding  but  900  lbs.,  750  lbs.,  and  629  Iba 
of  the  extract ;  and  as  starch  is  chemically  allowed  to 
be  the  parent  of  sugar,  and  as  the  faecula  of  potato  is 
readily  converted  into  starch,  one  author  strongly  re-^ 
commends  it  to  the  brewer's  attention,  and  prefers  the 
fisuina  and  sugar  of  potato  to  the  ordinary  kind  for  all 
colinaiy  purposes,  except  that  of  making  bread,  the 
lightness  of  which  he  ascribes  to  tenacity  in  the  gluten 
of  wheat ;  and  from  the  feature  of  his  treatise,  it  seems 
that  the  introduction  of  potato  brewing,  and  potato 
conversion  at  large,  has  been  one  of  the  chief  objects  of 
his  publication.  It  is  certain  that  much  contraband 
sugar  is  made  from  the  potato-root,  and  from  beet, 
as  some  extensive  seizures  have,  within  a«few  years 
back,  been  made  by  our  excise ;  and  though  the  ana* 
lysis  of  the  root  does  not  show  that  it  is  glutinous,  but 
starchy  and  mucilaginous,  still  the  sugar,  which  the 
starch  is  made  to  yield,  may  be  converted  into  an  alco- 
holic beverage  by  solution  and  the  application  of  barm, 
containing  albuminous  gluten  as  an  ingredient.  This 
beverage  may  not  be  imperishable,  neither  has  the  art 
of  man  provided  such  ;  and  then  the  author  before  us 
truly  says,  that  unfortunately,  through  the  stringency 
of  our  excise  laws,  the  purposes  to  which  such  an 
extract  is  applicable  are  in  a  great  measure  prohibited  ; 
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and  this  settles  the  brewer  s  doubts,  if  he  has  any,  as 
far  as  potato  beverage  can  concern  him. 

But  though  the  matter  called  sokmin,  solardnay  or 
essence  of  night-shade,  of  which  genus  the  potato  is  the 
species  tuberom,  has  been  shown  to  be  poisonous ;  and 
though  Dr.  Thomson  advises  extreme  caution  in  the  use 
of  the  shoots  after  germination  has  begun,  yet  with 
fwcula,  more  particularly  if  in  good  season  and  keep- 
ing, it  is  otherwise ;  for  Ham's  potato  sugar,  which  is 
quite  hard  and  beautifully  white,  is  preferred  to  the 
best  refined  sugars  of  commerce  by  makers  of  wine 
who  have  tried  it  in  private  houses,  from  the  accredited 
assertion  that  it  does  not  readily  become  acid,  ovring, 
no  doubt,  to  the  absence  of  gluten  within  it,  which,  if 
resident,  would  attract  oxygen  and  present  it  to  the 
alcohol,  converting  it  into  acetic  acid. 

He  tells  us  that  the  whole  French  nation  is  alive  to 
the  superiority  of  potato  sugar ;  but,  admitting  the 
impolicy  of  parliamentary  dictation  to  the  manufac- 
turer of  any  staple  article  of  necessary  consumption, 
inasmuch  as  it  manacles  ingenuity,  menaces  industry, 
and  prohibits  fair  and  free  competition,  thereby  up- 
holding monopoly,  the  retarder  of  knowledge,  and  the 
crippler  of  economy ;  still,  inequitable  as  setting  off 
restriction  against  principle  may  be,  his  mode  of  hand- 
ling this  tuber  is  objectionable  from  the  tenor  of  his 
own  language,  where  he  informs  us  that  the  brewers 
and  distillers  of  France  sweeten  their  flour  by  a 
process  which  it  would  be  foreign  to  his  purpose  to 
describe-  Why  so,  if  it  works  a  beneficial  conversion  ? 
The  more  we  leam^  the  wiser  we  ought  to  become: 
but  another  block  obstructs  our  way  ;  for  at  present  it 
is,  as  be  says  of  oats,  "  Too  inferior  to  bear  a  duty  of 
2^.  6d,  per  bushel,''  even  in  fsecula ;  and  to  that  deci- 
sion we  are  legally  bound  to  submit,  whether  we  give 
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the  experiment  a  private  trial  or  not,  so  long  as  the 
restrictive  duty  remains  upon  the  produce  of  the  soil 
to  damp  the  energies  of  enterprise.  The  duty  is  2*.  S^d 
Saussure,  Gh.y  Lussac,  and  analysts  of  a  later  date, 
give  the  elements  of  several  kinds  of  starch  thus : — 

Potato:    0.49-076,   0.4425,  H. 6-674.— 100. 

Wheat:    0.4904,     0.4426,  H.6-70.  —100. 

Rye:       0.4920,     0.4416,  H.6'64.  —100. 

Gum  is  analogous  to  starch,  as  albumen  is  to  gluten ; 
it  is  the  amidin  or  liquid  yolk  which  fills  the  vesicular 
pustules  already  noticed,  which  latter  chemists  distin* 
guish  by  the  term  amylin.  In  an  analysis  of  the  starch 
of  potato  by  Guerin  Varry,  he  gives  the  proportion 
thus : — ^Amidin,  38*13 ;  amylin,  59*76  ;  and  an  external 
tegumentary  amylin,  2*12  per  cent.  Gum  itself  is  in 
specific  gravity  from  1310  to  1430,  and  has  no  smell. 
Proust's  analysis  of  wheat  starch,  after  20  hours'  expo- 
sure at  the  boiling  heat,  and  6  more  at  above  300^, 
became  0.4978,  0.44,  and  R,6'22  per  cent.,  difiering 
but  little  fix)m  the  above. 

According  to  our  Table,  gum  abides  most  particularly 
in  coffee  ;  to  some  extent  in  wheat,  beans,  and  lentiles  ; 
more  sparingly  in  mais  and  oats,  and  triflingly  in  rice  ; 
but  iff  notfou/nd  in  barley  or  maU,  rye,  peas,  kidney 
beans,  or  potatoes ;  but  as  potatoes  and  barley-meal 
have  been  found  to  abound  in  starch,  where  it  ori- 
ginates, the  gum  generally  collected  in  this  Table  must 
differ  from  the  amidin  or  egg  of  starch,  in  some  par- 
ticulars. Thomson  affirms  that  alcohol  separates  starch 
in  part  fit)m  its  decoction,  but  that  gum  is  insoluble 
in  alcohol ;  and  that  if  alcohol  be  poured  into  mucilage^ 
the  gum,  fix)m  the  greater  affinity  of  water  to  alcohol 
than  to  it,  immediately  precipitates  in  white,  soft,  opaque 
flakes,  which  will  not  solve  in  ether  or  in  oils.     But 
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gums  are  various,  according  to  the  substances  tliat 
produce  them  \  and  different  kinds  are  obtained  by  dif- 
ferent and  even  contrary  processes,  and  we  need  not 
himt  for  gum  arabic,  gum  Senegal,  or  gum  guiacum, 
in  proof  of  it ;  besides  which,  some  chemists  seem  to 
stumble  between  gum  and  mucilage,  which  are  not  by 
any  means  the  same  ;  and  it  will  be  found  well  for  the 
brewer  not  to  confound  the  distinction:  his  gum  is 
the  amidin  of  starch,  before  noticed. 

Starch  gum  and  sugar  readily  unite  when  both  are 
dissolved  in  water,  and  by  gentle  evaporation  a  solid 
substance  is  obtained,  which,  like  the  Indian  salt  of  the 
ancients,  is  uncrystallisable  and  perfectly  transparent 
This  gum  is  nutritious,  though  alone  it  cannot  support 
life,  and  in  its  composition  it  approximates,  as  well  may 
be  imagined,  to  that  of  starch  itself,  its  elements  being 
composed  of  0,50-84,  C.42-23,  and  H.6-93,  according  to 
Gay  Lussac  and  Thenard  ;  of  0.51-2,  0.422,  H.6-6,  ac- 
cording to  Goebel ;  and  of  0.51-31, 0.41-91,  and  H.6-78, 
according  to  Berzelius  ;  which  trifling  difference  might 
easily  arise  from  diversity  in  the  quality  of  the  starch, 
and  they  are  almost  identical  with  the  results  seve- 
rally obtained  by  the  same  philosophers  from  their 
experiments  on  raw  sugar;  and  as  sugar  contains  neither 
earth  nor  alkali,  no  more  does  this  kind  of  gum. 

An  article  called  British  gum  is  thus  described  in  the 
Magazine  of  Science,  vol.  i.  p.  32 : — "  A  gummy  sub- 
stance, obtained  by  heating  starch  until  it  obtains  a 
slightly  brown  colour,  which  it  will  do  at  a  temperature 
of  between  600°  and  700°.  It  is  soluble  in  boiling 
water,  but  not  in  cold  ;  and  if  a  few  drops  of  tincture 
of  iodine  be  added  to  the  solution  when  cold,  a  purple 
colour  is  produced,  and  not  a  blue,  which  the  unbumt 
starch  would  have  produced  ;  showing  that,  during  the 
roasting,    a   chemica^l   change    has    been   effected.      A 
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gummy  substance  analogous  to  this  is  obtained  by  the 
addition  of  strong  sulphuric  acid  to  paper  or  woody 
fibre,  such  as  sawdust ;  and  then  saturating  the  acid 
with  chalk,  this  gum  is  left/'  Similar  to  this  obdurate 
substance,  therefore,  must  be  the  gum  of  roasted  coffee 
or  of  porter-malt,  which  is  rendered  strongly  adhesive 
by  heat,  but  is  deprived  of  its  saccharine  consistency 
and  its  liquescency.  Starch,  therefore,  is  clearly  con- 
vertible either  into  liquid  saccharum  of  a  nourishing 
nature,  or  will  set  into  an  inconvertible  and  tenacious 
gum  ;  and  it  is  the  brewer's  province  to  promote  the 
one,  and  to  prevent  the  other. 

3.  MuciLAGB  is  that  which,  according  to  Thomson, 
**  precipitates  in  flakes  when  the  wort  is  dropped  into 
alcohol,"  and  which  he  observes  to  be  more  considerable 
in  the  last-drawn  worts  than  in  the  earlier  and  stronger. 
Hermbstadt  distinguishes  mucilage  from  gum  thus :  the 
former  is  opaque,  the  latter  transparent  and  glutinous  ; 
the  former  does  not  feel  glutinous,  but  slippery,  and 
cannot  be  drawn  out  into  threads,  whereas  the  solution 
of  gum  can  be  so  drawn  out  The  following  has  been 
given  as  a  mode  of  separating  the  one  from  the  other : 
Reduce  the  mixture  to  a  dry  mass ;  dissolve  it  in  the 
smallest  quantity  of  water  in  which  it  can  be  done ; 
drop  into  the  solution,  time  after  time,  diluted  sulphuric 
acid :  this  will  coagrulato  the  mucilage,  but  the  gum  will 
remain  dissolved;  and  when  the  coagulation  has  ceased, 
if  the  mixture  remain  awhile  at  rest,  the  mucilage  will 
precipitate  and  become  a  jelly.  Mucilage  is  therefore 
a  substance  wholly  distinct  from  gum,  rather  than  the 
product  of  some  new  combination  and  transition,  being 
co-existent  with  it ;  and  Einhof  must  have  been  con- 
scious of  the  dissimilarity  when  he  found  the  one  in 
field  beans  and  vetches,  and  the  other  in  ripe  rye  and 
barley,  peas,  kidney  beans,  and  potatoes ;  and  we  shall 
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presently  see  that  it  has  not  the  same  function,  but  can 
occupy  a  separate  habitude.  Indeed,  it  is  thus  others 
wise  described : — "  Next  to  gluten,  in  the  property  of 
affording  nourishment,  is  fa/rma.  This  is  found  most 
copiously  in  wheat,  and  it  forms  a  considerable  portion 
of  the  nutritive  parts  of  various  kinds  of  pulse  and 
tubers.  Most  fruits  contain  a  basis  of  mucilage  or 
farina,  which  is  combined  with  sugar  or  with  oiL  Sugar 
is  among  the  most  highly  nutritive  of  all  the  vegetable 
products,  and  oil  seems  capable  of  being  converted  almost 
wholly  into  nutrient  matter.''  (Treatise  on  Animal  Phy- 
siology, Nat.  Phil.  p.  47.)  Mucilage  is  therefore  not  a 
food  within  itself,  possessed  of  intrinsic  virtues,  but 
merely  holds  the  nutrimental  part  of  food  consistently 
together,  and  is  susceptible  of  disengagement  by  com- 
mon solvent  means ;  resembling  in  these  particulars 
the  amylin  or  shell  of  starch.  Hence  we  must  regard 
with  caution  any  expressions  which  treat  mucilage  and 
gum  synonymously.  Thomson  says  that  there  are 
many  kinds  of  seeds,  as  linseed,  for  instance,  which, 
on  being  macerated  with  water,  make  it  become  thick 
and  adhesive,  converting  it  into  what  is  called  muci- 
lage ;  and  that  the  solution  of  arabin,  the  principal 
constituent  oi  gwnt  arabic,  used  by  calico  printers  to 
thicken  their  colours  and  mordants,  and  thereby  to 
prevent  their  running,  "  is  known  by  the  name  of 
mucilage*'  We  might  hence  conclude  that  mucilage 
was  the  produce  of  a  secondary  admixture  or  tran- 
sition from  the  state  of  starch ;  but  the  fact  is,  that 
these  adhesive  solutions  contain  gum  as  well  as  slime, 
and  this  is  the  admixture  of  which  kidney-beans  con- 
tain more  than  four-times  a«  much  as  barley-meal,  and 
of  which  the  same  chemist  says  that  water  dissolves 
gum  in  large  quantities  which  are  thick  and  adhesive  ; 
the  solution,  when  spread  thin,  having  the  appearance 
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of  vamish,  and  readily  attractiug  moisture  aiid  becom- 
ing glutinous ;  for  though  he  says  that  it  is  *'  known  by 
the  name  of  mucilage/'  he  admits  that  water  washes  it 
away ;  and  that,  when  mucilage  is  evaporated  from  it, 
the  gum  is  obtained  unaltered  In  another  sentence 
he  terms  it  a  miunlagifums  solution,  speaks  of  its  great 
non-liability  to  decompose,  as  it  will  keep  for  years 
without  putrefying,  but  says  that  "  at  last  the  odour  of 
acetic  acid  becomes  perceptible  in  it/' 

No  doubt  the  elements  vary  in  mucilage  as  in  other 
substances,  according  to  the  nature  of  the  substance 
composing  its  basis.  Marcet  analyses  mucilage  at  0. 53*09, 
C.  41  "4,  H.5'51,  and  Guerin  Varry  gives  for  the  muci- 
lage of  linseed,  0.5278,  C.34-30,  H.5-65,  Az.7-27;  but 
it  may  be  presumed  that  the  quantity  of  nitrogen  which 
thus  distinguishes  mucilage  from  sugar,  starch,  or  gum, 
is  an  accession  chiefly  at  the  expense  of  the  carbon, 
which,  though  dependent  on  the  character  of  the  seed 
examined,  pronounces  it  at  once  a  separate  substance. 

4.  Gluten. — ^Thomson  asserts  that  the  other  ingre- 
dient in  wort  is  the  insoluble  part  of  the  precipitate 
thrown  down  by  the  gall  test,  and  is  a  combination 
of  ghden  and  tannin,  and  very  inconsiderable  in  quan- 
tity. He  pronounces  gluten  one  of  the  most  useful 
v^etable  principles,  and  says  that  it  is  an  essential 
constituent  in  wheat,  because  it  renders  the  flour  fit  for 
forming  bread.  It  is,  in  &ct,  a  strong  stimulant,  whereas 
mucilage  is  languid  and  passive ;  and  this  stimulative 
power  of  gluten  is  particularly  useful  to  the  brewer  in 
producing  alcohol,  by  its  excitement  in  the  act  of 
fermentation.  It  is  a  substance  which  he  studies  to 
eject,  though  he  must  first  avail  himself  of  its  services. 
Beccaria,  an  Italian  philosopher,  who  undertook  to  ana- 
lyse wheat-flour  in  1742,  first  discovered  this  substance 
thereby,  and  found  it  to  be  grey,  tenacious,  elastic,  and 
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ductile,  capable  of  being  stretched  out  to  many  times  its 
natural  length,  like  Hermbstadt's  gum,  to  which  it  is 
allied.  We  see  by  our  Table  that  it  is  doubled  by  the 
ripening  of  barley  from  a  certain  stage ;  that  it  abounds 
in  wheat  and  rye,  and  that  mais  is  tolerably  prolific  of  a 
matter  so  essential,  the  value  and  use  of  which  may  be 
appreciated  from  the  definitions  every  where  given  of  it. 
The  writer  on  Animal  Physiology  above  quoted,  speaking 
of  vegetable  materials,  defines  it  to  be  the  most  nutri- 
tious of  them  all ;  its  elements  the  most  nearly  resem- 
bling those  of  animal  matter,  and  that  it  contains 
nitrogen  in  considerable  quantity :  an  element  which  is 
absent  from  almost  all  the  vegetable  products  ;  and  ob- 
serves, that  it  is  found  in  the  greatest  proportion  in 
wheat,  which  fact  the  Table  tends  to  substantiate. 

Hence,  though  vegetable  gluten  has  been  known  now 
a  full  century,  its  true  properties  and  principles  have 
been  but  little  studied  as  such ;  for  if  they  had,  G.  Vany 
would  have  found  less  nitrogen  in  linseed  mucilage. 
Dr.  Liebig,  in  his  "  Chemistry  in  its  application  to  Agri- 
culture and  Physiology,"  (chap.  v.  p.  70,)  has  this  sen- 
sible passage :  "  We  cannot  suppose  that  a  plant  could 
attain  maturity,  even  in  the  richest  vegetable  mould, 
without  the  presence  of  matter  containing  nitrogen, 
since  we  know  that  nitrogen  exists  in  every  part  of  the 
vegetable  structure.  The  first  and  most  important 
question  to  be  solved,  therefore,  is,  how  and  in  what 
form  does  nature  furnish  nitrogen  to  vegetable  albumen, 
and  gluten  to  fruits  and  seeds  ?"  This  subject  he  pro- 
ceeds to  investigate  at  considerable  length,  and  con- 
cludes that  they  are  imbibed  from  the  atmosphere,  thus 
supporting  Schrader's  hypothesis  on  the  natural  food  of 
plants.  Thomson  pronounces  gluten  a  common  ingre- 
dient in  the  structure  of  vegetables,  but,  as  he  says  of 
albumen  also,  extremely  various  in  quantity  and  appear- 
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Mice;  and,  accordingly,  he  thinks  of  the  substances 
composing  rye,  that  they  must  vary  exceedingly  in  pro- 
portion, according  to  soil,  climate,  and  age;  let  us, 
therefore,  proceed  to  examine  that  seed  in  connexion 
with  gluten. 

Rye. — ^The  gluten  of  rye  and  that  of  wheat  differ,  as 
most  other  things  do,  in  many  particulars,  and  that  of 
barley  from  either  of  them.  Wheat  gluten  is  more  tena- 
cious than  that  of  rye,  and  not  so  solubla  Rye  gluten 
and  water  form  a  mass,  which  contracts  by  boiling. 
Einhof  fermented  it,  and  found  that  it  emitted  a  strong 
smell  of  nitric  acid,  but  he  did  not  perceive  this  scent 
arise  from  the  gluten  of  wheat.  The  saccharum  of  rye, 
when  freed  from  its  attendant  gluten  by  dilution,  diges* 
tion,  and  evaporation,  though  sweet,  has  a  harsh  taste, 
and  has  become  soluble  in  water,  alcohol,  or  ether,  and 
is  prepense  to  turn  immediately  sour ;  which  harshness, 
added  to  the  reality  that  the  meal  contains  11  per  cent. 
in  mucilage,  and  only  3^  of  this  inferior  saccharum, 
added  to  the  tediousness  of  obtaining  the  latter,  and  the 
certainty  that  rye-bread,  however  sweet,  speedily  acete* 
fies,  quite  imfits  this  species  of  com  for  the  brewer's 
usa 

Rye,  having  gluten  for  its  support,  would  have  less 
disadvantage,  notwithstanding^  if  it  could  be  properly 
malted ;  but  to  this  the  thinness  and  weakness  of  its 
husk  constitute  an  insuperable  objection ;  for  as  soon  as 
its  &rina  is  made  to  expand,  through  the  absorption  of 
moisture  in  the  steep,  and  germination  begins  to  ensue, 
the  cuticle  breaks  asunder,  and  the  rising  plumula, 
liaving  no  stay  to  control  it,  creeps  through  the  fracture 
and  grows  externally,  which  is  commonly  termed  "  malt- 
ing the  wrong  way;"  hence,  being  unprotected,  it  is 
eadlj  broken  off  in  turning,  by  which  breach  not  only 
is  its  further  growth  prevented,  but  the  mutilated  grain 
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becomes  mouldy  and  putrid,  as  we  shall  find  to  be  the 
case  with  over-thrashed  barley.  Rye  is  also  subject  to 
a  terrible  disease  called  the  ergots  or  homSy  in  which 
state  it  is  called  secale  comutum,  and,  if  taken  into  the 
stomach,  will  produce  tetanus,  gangrene,  and  death  ; 
but  of  course  the  brewer  would  not  buy  it  in  that 
state. 

Wheat. — Let  us  now  treat  of  gluten  in  its  relationship 
to  the  trtticum  hibemvm,  or  winter-wheat,  described  by 
chemists  as  by  far  the  most  nutritious  kind  of  com ;  for 
here,  again,  our  interest  may  be  affected  to  a  great 
extent.  Thomson  found  it  composed  chiefly  of  starch 
and  gluten,  of  which  starch  was  the  more  prominent, 
with  small  portions  of  saccharum  and  bitter,  to  which 
Fourcroy  and  Vauquelin  add  mucilage.  The  specimen 
from  Odessa  in  the  Table  above,  is  taken  at  the  average 
between  hard  and  soft  grain ;  but  the  analysis  of  the 
hard  is,  starch  66*5,  gluten  14'55,  sugar  8*48,  gum  4"90, 
bran  2"30,  water  12*00,  loss  127  ;  total,  100.  But  the 
flour  used  by  Paris  bakers,  as  analysed  by  Vauquelin, 
gave  starch  72*8,  gluten  10*2,  sugar  4*2,  gum  2*8,  water 
10 ;  total,  100 :  an  inferior  kind  yielding  less  starch  and 
more  gum  and  water,  with  2  per  cent,  of  bran ;  and  it 
must  be  noted,  that  here,  as  in  the  Table  above,  the 
gluten  is  not  purely  such,  but  "a  mixture  of  gluten  and 
albumen ;"  and  the  fact  is,  that  chemists  now  divide 
gluten  into  four  distinct  substances :  cHhwrneny  mucin, 
emidsin,  and  ghUin,  The  elements  of  wheat-gluten  are 
thus  given  by  Jones :  0.  (with  sulphates  and  phosphates) 
23*56,  C.  53*83,  H.  702,  N.  (az.)  15*59. 

Nine  bushels  of  wheat,  ten  of  rye,  and  nineteen  of 
oats,  are  respectively  allowed  to  be  equal  to  thirteen  of 
barley,  and  to  produce  equal  quantities  of  beer  of  the 
same  strength  ;  if,  therefore,  they  were  equally  eligible 
and  available,  their  several  market  prices  would  deter- 
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mine  the  relative  advantage  or  disadvantage  of  brewing 
from  each,  the  disproportion  being  chiefly  consequent 
upon  the  bulkiness  and  compactness  of  the  kernels  of 
the  more  productive  sorts,  and  on  the  thinness  of  their 
euticular  covering.  The  author  has  behind  him  the 
experience  of  the  seasons  succeeding  the  harvests  of 
1834  and  1835,  when  wheat  sold  at  36«.  to  40^.  per 
quarter,  and  barley,  being  scarce,  was  considerably 
higher.  Large  quantities  of  the  former  were  then 
malt^  and  made  good  ale,  when  properly  attenuated, 
if  the  wheat  had  been  veiy  carefully  treated  in  the 
manu£Ehcture ;  but  it  is  best  to  malt  it  mixed  with 
barley,  the  spires  of  which  will  protect  it,  and  regulate 
its  temperature  ;  for  as  its  plumula  bursts  forth  through 
its  tender  coat  of  bran  more  abruptly  than  even  in  rye, 
it  is  in  great  danger  of  decapitation  if  rudely  handled  ; 
and  it  requires  to  be  mixed  in  the  mash  with  some 
huskier  or  chaffier  substance,  because  it  contains  so 
much  &rina  in  proportion  to  its  cuticle,  that  it  would 
otherwise  set  into  a  paste,,  from  which  the  extract  could 
not  be  obtained  without  difficulty  and  danger.  Nothing 
b  so  good  to  mix  with  it  as  barley-malt,  well  crushed  ; 
and  it  is  better  not  to  crush  the  wheaten  malt  too  fine, 
for  it  contains  too  much  starch,  and  too  much  gluten 
with  it,  to  suit  the  purpose  of  solution  ;  and  hence  the 
fisicility  with  which  it  runs  into  acetous  fermentation, 
and  the  reason  at  once  why  the  produce  will  not  keep 
so  well  as  the  wort  from  ordinary  malt ;  though  the 
author  ventures  to  assure  himself,  that  by  the  new  pro- 
cess of  conversion  and  extraction  in  the  mash-tun,  fur- 
ther aided  by  the  improved  mode  of  fermentation  which 
he  prescribes,  all  the  superlative  gluten  would  be  re- 
moved, much  of  the  starch  would  transmute  into  sac- 
charum,  and  consequent  advantage  could  be  taken  of 
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the  superiority  of  wheat  over  barley  under  such  favour- 
able circumstances  of  price. 

5.  BiTTBE  AND  EXTRACTIVE. — ^Whcn  Dr.  Thomson 
found  his  gluten  combined  with  tannin,  he  must  have 
experimented  upon  the  wort  of  particularly  high-dried 
malt,  as  we  find  no  such  principle  existing  among  our 
tabular  constituents  ;  but  he  has  discovered,  that  when 
coffee  is  roasted,  tannin  is  formed  within  it  by  the  action 
of  heat ;  and  we  may  suppose  the  same  of  roasted  malt 
or  com.  Paissfe,  however,  who  has  analysed  that  berry 
with  great  care,  says  it  is  not  tannin,  but  a  peculiar  acid, 
called  by  Chenevix  caffeioadd,  and  by  Cadet  caffein, — 
which,"  they  say,  though  it  reddens  vegetable  blues,  is 
not  entitled  to  be  called  an  acid  :  it  is  a  colouring 
matter,  created  by  the  action  of  heat  The  bitter  prin- 
ciple which  gives  to  certain  substances  a  dye,  and  in 
some  instances  an  offensive  taste,  may,  for  the  sake 
of  chemical  euphony,  be  termed  amarin;  but  it  evi- 
dently differs  in  quality  and  character,  according  to  the 
nature  of  its  maternal  plant,  and  sometimes  is  named 
accordingly;  as  quassite,  from  quassia;  brumite,  from 
white  briony,  by  country  people  called  mandrake ;  ber^ 
berite,  fix)m  barberry ;  lupinite,  from  lupines ;  and  Ivpuiine, 
fit)m  hops,  though  a  very  different  species  is  extracted 
frx)m  wolf  s-bane.  If  each  plant  had  not  its  peculiarity, 
nature  would  have  no  need  for  distribution  of  genera 
into  species,  nor  would  language  have  need  for  a  cor* 
responding  adaptation  of  epithets  ;  and  the  words  here 
applied  to  their  extractive  principles  are  a  mere  Latin- 
ising of  the  essence  to  the  botanical  classification  of  the 
substance.  They  are  of  no  use  to  the  brewer,  but,  like 
the  bundle  of  evils  in  Pandora's  box,  they  have  each 
one  single  item  of  albumen  lying  at  the  bottom. 

Similar  to  amarin  is  extractive,  which  is  defined  to 
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be  a  principle  existing  in  bark,  with  a  strong  taste,  con- 
taining an  acid  liquid,  and  being  insoluble  either  in 
alcohol  or  in  ether,  but  soluble  in  alcohol  when  contain- 
ing water,  and  then  it  will  also  solve  by  evaporation ; 
but  the  term  seems  to  have  been  generally  applied  to 
the  remnant  of  a  solution  when  every  thing  was  gone 
which  distillation  or  evaporation  could  cany  off  Four- 
croy  and  Yauquelin  describe  it  as  a  substance  at  first 
soluble  in  water,  but  insoluble  after  exposure  to  the  air, 
through  having  absorbed  oxygen  there ;  but  Saussure 
controverts  their  argument,  and  says  that  instead  of 
imbibing  oxygen,  it  gives  out  hydrogen  to  it,  converting 
it  into  water.  Berzelius  is  of  the  same  opinion,  and  dis- 
tinguishes it  as  a  brown  substance  from  other  extracts 
used  among  apothecaries,  by  the  term  apotheme.  Its 
general  character  is,  that  it  solves  with  difficulty,  and 
imparts  deep  coloration  to  the  water  or  alcohol  in  which 
it  separates.  It  seems  from  our  Table  to  be  contained 
in  peas,  beans,  and  mais,  but  not  in  any  other  ripe  com, 
and  therefore  does  not  further  concern  the  present  in- 
quiry, as  we  shall  find  that  these  are  not  brewing  mate- 
rials. 

6.  Oil  is  eveiywhere  a  sign  of  fd.tness,  as  mucilage  is 
of  exhaustion.  Thomson's  description  of  vegetable  oils 
is  very  clear  and  comprehensive,  where  he  divides  them 
into  fiased  and  volatile.  Fixed  oil,  he  says,  is  found  no- 
where but  in  the  seeds,  and  is  almost  entirely  confined 
to  such  as  have  two  cotyledons,  as  linseed,  almonds, 
beech-nut,  poppy,  rape,  &c.,  and  the  volatile  in  every 
part  of  the  plant  except  the  cotyledons  of  the  seeds, 
where  they  never  occur. 

Now  cotyledon  is  a  Greek  term,  from  KorvXn,  a  cave 
or  hottoWj  particularly  applied  in  the  parent  language  to 
the  hip-joint,  but  botanically  to  that  part  of  a  seed  in 
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which  are  posited  the  organs  that  renew  the  species. 
In  native  English,  the  interior  of  this  cotyledon  is  called 
a  kemd,  which  latter  word  is  no  more  than  a  diminutive 
of  corUy  though  more  commonly  applied  to  nuts  and  the 
like,  but  by  maltsters  very  properly  to  barley  and  malt 
Every  graminotis  plant  (from  gramen,  grass  or  grain), 
is  mowo-cotyledonous,  or  has  its  kernel  in  one  piece ; 
whereas  pulse,  such  as  peas,  beans,  or  vetches,  are 
K-cotyledons,  or  are  split  into  two  parts ;  whence  it 
would  appear  that  the  fixed  "  fat"  oils  found  by  Bra- 
connot  in  rice,  by  Bizio  in  mais,  and  by  Vogel  in  oat8> 
were  exceptions  to  natural  principle,  as  are  similar  oils 
extracted  from  rape,  mustard,  and  almonds  ;  but  Four- 
croy  and  Yauquelin  have  found  such  an  oil  also  in 
barley,  which  they  say  is  like  coagulated  olive-oil,  but 
darker,  resembling  butter,  burning  like  lamp-oil,  and 
will  form  soap  when  combined  with  an  alkali  (Mus.  de 
Hist.  Nat.  38,  p.  8.)  Thomson  remarks,  that  this  barley- 
oil  has  escaped  Einhof  s  notice,  though  he  has  obtained 
it  in  his  own  experiments,  by  the  same  process  as  the 
French  chemists.  This  subject,  and  that  of  resin,  will 
be  found  discussed  more  fully  in  the  next  chapter,  under 
the  head,  "  Constitution  of  Malt." 

7.  Husk, — Having  now  proceeded  to  observe  upon 
the  most  important  primary  compounds,  as  enumerated 
after  the  Table,  we  see  that  in  the  collection  of  seeds, 
some  few  constituents  remain  to  be  disposed  of:  these 
are,  husk  or  fibre,  volatile  and  fibrous  matter,  phos- 
phates, animo-vegetable  matter,  and  albumen.  The 
husk  in  ripe  peas  exceeds  one-fifth  of  the  whole  bulk, 
and  is  wholly  unprofitable ;  but  in  the  ripening  of  barley 
it  is  reduced  from  16i  to  6^  per  cent.,  the  analyst  quali- 
fying it  by  observing  that  it  is  not  only  bust,  but  con- 
tains starch  and  gluten.     But  the  most  prominent  seed 
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in  the  article  of  husk,  as  it  is  also  of  &t  oil,  is  that  con- 
sideiable  production  and  '^  staff  of  life"  of  our  more 
northern  and  hillj  provinces : 

Oats, — ^The  husk  of  this  seed,  amounting  to  one-third 
of  its  whole  constituency,  is  known  to  be  a  thick,  glossy, 
outward  shell,  as  hard  and  compact  as  reeds,  or  the 
strongest  wheat-straw,  and  inclosing  an  inner  mem- 
brane or  parenchyma  of  great  nutritious  virtue,  which 
again  covers  the  cotyledon.  The  qiiantity  of  starch  is 
still  more  considerable  than  the  husk,  but  Thomson 
admits  the  difficulty  of  freeing  this  starch  from  "  another 
substance  with  which  it  is  united,'^  without  acquainting 
us  with  the  nature  of  that  substance ;  so  that  its  pro- 
perties can  only  be  inferred  by  consulting  the  Table ; 
though  in  his  account  of  Scotch  sawans  or  flummery^  he 
gives  an  interesting  account  of  the  parenchyma  and  its 
virtue,  but,  unfortunately,  like  lye,  it  is  apt  to  "become 
wax"  The  interposition  of  this  middle  film,  the  small- 
ness  of  the  kernel  compared  with  the  husk,  and  the 
tardiness  which  its  obduracy  inflicts  upon  the  germ, 
combine  to  render  the  malting  of  the  oat  a  disadvan- 
tageofus  speculation,  particularly  when  the  dvty  is  con- 
sidered, whatever  may  be  the  value  of  the  interior  sub- 
stance. It  is  true  that  in  the  North  it  is  usually  culti- 
vated for  hiunan  food ;  but  as  a  malt  it  is  so  proverbial, 
that  a  person  of  inert  or  slothful  habits  is  said  to  be 
"  as  dree  as  haver  maut.''  Unleavened  oat-bread,  how- 
ever, if  stored  dry,  will  preserve  unimpaired  for  years  ; 
and  the  saccharific  character  of  the  plant  is  demon- 
strable in  the  sweetness  and  feeding  quality  of  the 
cake,  the  richness  of  its  parenchyma,  and  the  avidity 
with  which  cattle  feed  upon  the  straw. 

Rice, — ^Yauquelin,  who  published  an  analysis  of  this 
grain,  which  may  be  seen  in  the  12th  book  of  the 
Annals  of  Philosophy,  could  not  find  any  saccharine 

e2 
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matter  in  it,  but  ''a  little  liquid  gum  and  some  sul- 
phur'" instead ;  and  it  neither  contains  gluten  nor  albu- 
men ;  therefore  it  is  not  a  proper  brewing  ingredient, 
but  is  nearly  the  same  as  sago,  which  is  classed  by  che- 
mists as  a  "  pure  starch,''  and  sets  into  a  jelly  at  a  low 
temperature ;  and,  instead  of  yielding  a  limpid  fluid, 
absorbs  the  liquids  presented  to  it,  and  stiffens  with 
them  into  a  solid  mass,  which  hardens  as  it  cools. 

Mais. — ^Respecting  this  foreign  production,  a  few 
words  may  serve.  An  analysis  of  the  dried  grain  is 
given  by  Gorham  thus :  starch  84*6 ;  zein  or  gluten  3'3 ; 
albumen,  distinct  from  gluten,  27 ;  gum  1*9  ;  sugar  1*6 ; 
unaccoxmted  for  5*9.  Here  may  be  all  the  requisites  for 
brewing  the  ckicea  of  the  Peruvians,  but  none  of  the 
extractive  named  by  Bizio,  which  drew  into  threads 
while  warm,  but  became  brittle  when  cool,  with  amara- 
dulcet  taste  and  the  smell  of  honey ;  whence  it  seems 
that  analysts  differ  in  their  views  of  the  finer  mattera 
The  zein  of  Gorham  did  not  afford  any  nitrogen,  and 
was  therefore  inert ;  but  the  albumen  was  more  con- 
siderable than  we  find  it  in  any  other  com  except  rye. 
Bizio  also  gives  1  per  cent,  not  of  fibre,  but  zimome  or 
amidiriy  besides  the  undissolved  starch ;  whence  it  ap- 
pears that  he  took  his  analysis  when  the  starch  had 
begun  to  burst,  and  consequently,  as  shall  be  shown, 
when  diastase  was  at  work.  This  zein  is  yellow,  viscous, 
and  ductile,  like  the  resin  of  barley,  and  is  also  without 
taste  or  smell,  so  that  it  more  nearly  resembles  gum  ; 
but  it  is  useless  to  us,  and  the  quantity  of  starch  in  this 
seed  is  prodigious,  and  may  lie  on  the  same  shelf  with 
rica 

8.  VoLATiLB  Matter,  from  wto,  to  fly,  is  that  which 
is  easily  carried  away  by  evaporation  or  otherwise. 
This  matter  appears  to  be  five  times  as  plentiful  in  the 
unripe  plant  as  in  the  seed,  which  is  shown  in  the 
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instances  of  barley  and  peas,  amounting  in  the  early 
stage  of  the  former  to  more  than  half,  and  in  the  latter 
to  four-fifths  of  the  whole,  but  reduces  by  ripening  to 
10  per  cent  in  the  pea.  Barley  has,  therefore,  a  prefer- 
able substantiality  in  this  respect,  as  well  as  in  glu- 
tinous food,  which  is  doubled  as  it  becomes  mature, 
whereas  in  the  growth  of  the  pea  it  entirely  wastes 
away ;  and  again,  the  saccharine  matter,  which  is  not 
materially  diminished  by  the  maturing  of  the  grain,  is 
reduced  one-half  in  the  pulse  by  the  same  process,  all 
which  things  militate  against  the  pulse  and  for  the 
grain  ;  and  though  the  saccharum  or  immature  juice  of 
the  barley  is  reduced  in  quantity,  or  rather  is  gone,  it  is 
replaced  by  a  superior  quality.  Einhof,  as  it  will  be 
seen,  found  that  the  pod  of  the  pea  contained  more 
volatile  matter  and  starch,  in  proportion  to  its  bulk, 
than  when  pod  and  pea  were  taken  together,  but  less 
gluten  and  vegetable  fibre,  and  only  half  the  albumen. 

Peas. — ^Einhof  also  noticed,  that  the  sweet  juice  of 
young  peas  might  be  obtained  by  slight  pressure  ;  that 
when  a  quantity  was  exposed  to  the  air,  a  thin  skin 
gathered  upon  the  surface,  and  afterwards  fell  to  the 
bottom  in  white  fiakes ;  and  that  it  gradually  and  spon- 
taneously fermented  and  became  sour;  the  residue, 
composed  of  the  coats  of  the  peas,  and  a  white,  fibrous, 
and  tasteless  matter,  dissolved  in  hot  water  like  starch, 
resembling  it  in  some  measure,  but  agreeing  in  its  pro- 
perties with  the  fibrous  matter  of  potatoes.  None  of 
these  phenomena  occurred  in  the  treatment  of  the 
ripened  pulse  or  grain,  though  the  water  in  which  the 
green  barley  had  been  macerated  deposited  some  flakes 
of  albumen  when  boiled.  In  all  these  respects,  there- 
{ore,  barley  is  superior  to  peas ;  and  though  many,  not 
excepting  persons  connected  with  the  excise,  harbour 
an  idea  that  a  few  peas  thrown  into  a  couch  of  malting- 
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barley  will  vegetate  with  it,  and  improve  the  brilliancy 
of  the  article  made  from  it, — ^the  idea  of  the  apple-pie 
made  all  of  quinces  will  show  its  erroneousness,  as  a 
brewing  of  unadulterated  pea-malt  would  at  once  de- 
monstrate ;  for  it  would,  in  the  first  instance,  have  to 
pay  one-third  more  duty,  and  ultimately  not  more  than 
five  per  cent,  of  the  whole  pea  would  incorporate  with 
the  wort  The  experiment  of  sprinkling  peas  upon  the 
couch  is  not  usually  done  to  a  greater  amount  than  one 
per  cent. ;  and  the  idea  that  one-twentieth  of  that,  or  a 
two-thousandth  in  the  magnitude  of  the  mass,  could 
have  any  sensible  apparent  effect,  either  clarifically  or 
aromatically,  is  truly  preposterous,  unless  it  were  all 
diastase,  or  analogous  to  it.  In  short,  to  explode  the 
absurdity,  the  writer  must  admit  that  he  was  once  pre- 
vailed upon  by  a  person  with  whom  he  acted,  and  who 
had  heard  much  of  the  sparkling  beauty  thereby  pro- 
duced, to  try  this  experiment;  and,  accordingly,  he 
procured  six  quarters  of  peas,  which  he  malted  and 
brewed  with  barley  in  various  proportions,  and  watched 
the  wort  and  the  ale  very  closely,  but  did  not  perceive 
any  alteration  for  the  better,  which  was  precisely  the 
result  which  he  had  predicted  to  arise  from  a  specula- 
tion so  uncommonly  fancifrd. 

9.  Fibrous  Mattbb. — ^That  before  us  was  extracted 
from  peas  by  Einhof,  who  published  his  experiments  in 
the  sixth  volimie  of  Gehlen's  Journal.  He  says  that  it 
is  much  like  gluten,  but  differs  from  it,  and  fit)m  iJl 
other  vegetable  constituents ;  that  it  is  adhesive,  will 
form  paste,  is  perfectly  insipid  and  inodorous,  and  in- 
soluble in  water,  whether  cold  or  hot,  and  begins  to 
putrefy  when  commingled  with  it.  This,  from  its  de- 
scription, appears  to  be  a  mass  of  unformed  mucilage 
and  gluten,  into  which  the  husks  seem  partially  con- 
vertible, and  differs  from  that  other  fibrous  matter  found 
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in  rice  by  Braconnot,  which  consisted  in  a  parenchyma 
(the  integumentaiy  amylin),  not  unlike  that  of  oats, 
mentioned  above,  being  knit  together,  filled  with  small 
bubbles,  and  was  tender  and  succulent. 

LentHea  and  Beans, — These  seem  also  to  contain  a 
quantity  of  fibre,  starchy  or  otherwise,  amounting  on 
the  &Terage  to  not  less  than  a  fifth  of  the  whole,  the 
field-beans  having  the  most,  and  the  kidney-beans  the 
least.  They  have  plenty  of  what  seems  to  be  albimien, 
but  no  saccharum,  or  any  real  azotic  gluten  to  produce 
it,  and  kidney-beans  abound  in  mucilage;  and  all  of 
them,  as  well  as  peas,  and  particularly  lentiles,  have  too 
much  of  the  substance  called  animo-vegetable  to  be  pre- 
served fi^m  putrefEtction  during  any  length  of  time, 
when  once  solved  into  their  disorganised  elements.  Vau- 
quelin  and  Correa  de  Serra  found  tannin  in  the  skins  of 
beans,  and  again  in  their  animo-vegetable  substance ; 
and  the  only  remarkable  pi^operty  which  the  former  has 
found  on  a  more  minute  series  of  experiments  on  a  black 
species  of  kidney-bean  from  the  Isle  of  France,  appears 
to  be  '^  a  black  substance  containing  azote :"  indeed,  all 
these  pulse  darken  the  water  in  which  they  are  boiled. 
The  flour  of  lentiles,  when  digested  in  alcohol,  gives  to 
the  latter  a  bitter  acrid  taste,  and  turns  it  green  ;  and 
when  distilled  and  mixed  with  water,  it  acquires  a  dis« 
agreeable  smell.  This  shows  that  the  animo-vegetable 
is  pernicious ;  and  though  it  is  said  to  approach  gluten 
in  its  properties,  it  has  been  proved  by  Einhof  to  differ 
from  it  in  several  particidars,  as  it  soon  putrefies  when 
mixed  with  water,  and  gives  out  the  smell  of  ammonia ; 
therefore  the  brewer  has  no  more  to  do  than  to  discard 
this  class  of  ingredients  altogether.  Playfistir  has  re- 
duced beans,  and  given  the  elements  thus :  C.  38*24, 
tt  5-84,  Nitro-0.  3810,  Ashes  371,  Water  1411  per 
cent 
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10.  Phosphatbs. — In  Europeaaa  rice  we  find  tlirice 
the  quantity  of  these  that  is  contained  in  the  same  sort, 
of  com  if  brought  from  the  Carolinas,  ripe  British  bar- 
ley affording  something  like  a  medium  between  them, 
but  the  unripe  yielding  none  that  is  perceptible.  Ripe 
peas  seem  to  contain  between  two  and  three  times  as 
much  as  green  pods,  and  beans  more  than  thrice  as 
much  as  peas.  In  some  of  the  other  cases  they  have 
been  overlooked,  or  are  included  in  the  loss.  The 
author  once  felt  disposed  to  describe  these  curious  salts, 
"formed  by  phosphoric  acid,''  as  Henry  has  it,  rather 
particidarly,  and  to  show  how  plants  draw  them  from 
the  soil,  as  sustenance,  till  the  seeds  eventually  imbibe 
and  feed  upon  them ;  but  as  they  are  chiefly  neutral, 
and  the  presence  and  quantity  of  each  is  dependent  on 
the  composition  of  the  native  soil,  nothing  needs  here 
be  said  of  them,  more  than  that  Liebig,  the  prince  of 
agricultural  chemists,  declares  that  the  seeds  of  com 
coidd  not  be  formed  without  the  phosphate  of  mag- 
nesia ;  and  that  the  alkalines,  as  well  as  those  of  mag- 
nesia and  lime,  are  necessary  for  the  production  of  all 
com  plants. 

11.  Albumen. — This  substance  has  been  named  above 
(p.  46)  as  one  of  four  derivatives  from  gluten,  and  as 
being  thrice  as  copious  in  ripe  barley  as  in  unripa 
Link,  who  is  followed  by  Thomson,  says  that  albumen 
and  gluten  resemble  each  other  too  closely  to  be  con- 
sidered distinctly ;  though  the  latter,  in  his  more  recent 
work,  says,  "  it  is  unlikely  that  the  constitution  of  the 
albumen,  mucin,  and  glutin,  should  be  exactly  the 
same:''  thus  may  men  live  and  leam,  while  others 
unlearn  what  they  have  once  known.  The  author,  in 
exercising  his  own  judgment  with  some  degree  of  free- 
dom, has  learned  to  think  with  Liebig,  that  the  critical 
repetition  of  another's  experiments,  or  of  his  senti- 
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ments,  must  be  viewed  as  a  criticism  upon  his  opinions. 
"  If  the  result  of  the  criticism  be  merely  negative,  and 
do  not  suggest  more  correct  ideas  in  the  place  of  those 
which  it  is  intended  to  refute,  it  should  be  disregarded.'* 
Though  Thomson's  conviction  has  induced  him  to  shift 
his  opinion,  and  though  he  says,  after  all,  that  '^  little 
confidence  can  be  put  in  M.  Marcet's  analysis,''  still  he 
gives  it  without  a  better  of  his  own  ;  and  perhaps  that 
chemist  thought  the  difference  too  trifling  to  notice ; 
therefore  let  us  take  the  following : 


Glutki  bt  BouasiNOAULT.  per  cent, 
O.    3  atoms    =3*000  ..  25* 

H.   7 =0-876  ..     7-292 

a    8i =6-375  ..  58*125 

Ax.1 =  1*750  ..  14-583 


m 


12- 


100* 


Albuiuen  bt  Marcbt.  per  cent. 

O.    2|atoiiia  =2*5  ..  20*05 

H.  71     ....  =0*9375  ..     7'55 

C.   0 =6*75  ..  56*56 

Az.l  ...'...  =  1-75  ..   U-65 


20 


11-9375       100* 


Which  is  a  considerable  difference  in  substances  so 
nearly  allied  that  they  lately  could  not ''  be  considered 
as  distinct  principles."  The  above,  it  is  true,  are  the 
gluten  and  albumen  of  wheat ;  and  though  Einhof  saw 
that  they  existed  in  rye  and  barley,  and  complained  of 
the  difficulty  of  separating  them,  they  evidently  do  not 
vary  &r  from  these,  though  the  gluten  may  differ  in 
character.  The  analysis  of  animal  aXbwmm  given  in  the 
"system"  is  0.  2387,  R  7-64,  C.  5288,  Az.  1571,  or 
nearly  as  the  gluten  of  Boussingault.  Another  analysis 
of  the  albumen  of  wheat  has  0.  with  sulpL  and  phosph. 
21-84,  C.  55-01,  H.  7-23,  Az.  15*92 ;  and  Thomson  again 
says,  that  no  simple  substance  has  yet  been  found  in 
the  animal  kingdom  which  does  not  likewise  exist  in 
vegetablea  This  is  particularly  demonstrable  in  albu- 
men, which  has  important  engagements  to  fulfil,  distinct 
from  any  other  kind  of  matter :  in  fact,  it  is  in  both 
kingdoms  the  primvm  mobile^  enveloped  in  a  substance 
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peculiarly  its  matrix,  and  having  an  innate  germ,  appro- 
priate to  its  own  office  and  necessity.  It  is,  in  short, 
one  of  those  "other  substances  besides  starch,  sugar, 
and  gum,"  which  Liebig  says  "  must  be  present  in  a 
plant,  if  these  are  to  take  part  in  the  developement  of 
the  germ,  leaves,  and  first  radical  fibres." 

In  like  comparison,  also,  gluten  or  emvlsin  may  be 
considered  as  the  milk  or  nutrient  matter  of  seeds; 
saccharum  as  their  blood,  or  the  vehicular  supporter  of 
their  life  and  motion ;  woody  fibrin  their  bones ;  starchy 
fibrin  their  intestinal  organs ;  mucilage  their  flesh  or 
perishable  substance  ;  volatile  matter  their  sudorific  or 
other  excrescent  essence;  starch  their  solvent  sinews 
and  tendons  ;  oil  their  &t ;  amarin,  extractive,  animo- 
vegetable,  phosphates,  &c.  their  digestive  food  and  alien 
matter;  and  husk  and  parenchyma  their  skin,  mem- 
branes, and  glands. 

Albumen  at  160°  coagulates  into  a  white  solid  mass, 
of  a  consistency  dependent  on  the  time  that  the  heat 
has  been  applied,  and  in  some  measure,  likewise,  on  its 
own  quality ;  and  the  mass  thus  formed  has  exactly  the 
same  weight  which  it  had  in  its  fluid  state.  The  coagu- 
lated albumen  is  insoluble,  though  when  cold  it  solves 
in  water ;  and  this  proneness  to  coagulate,  through  irre- 
sistibility of  the  power  of  heat,  is  a  characteristic  of  the 
substance  that  distinguishes  it  from  all  others.  Such  is 
albumen,  which  the  brewer  is  enjoined  to  bear  particu- 
larly in  mind  when  he  examines  the  contents  of  his 
copper  and  the  treatment  of  his  worta  It  is  one  of 
those  essential  properties  of  seeds  to  which  the  hack- 
neyed word  "  gum"  was  applied  by  chemists  before  its 
distinct  nature  became  known. 

12.  Diastase. — ^Another  inherent  property  of  seeds, 
which  may  seasonably  be  considered  in  connexion  with 
albumen,  is  diastase  (from  Sucrrn/u£,  to  put  at  a  dis- 
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tance ;  compounded  of  larnfJit,  to  stand,  and  Sm,  between : 
a  word  signifying  separation  or  disunion ;  being  that 
principle  which  causes,  according  to  another  interpreta- 
tion of  the  word,  "breach  of  friendship"  among  the 
farinaceous  constituents  of  the  mash).  Liebig,  to 
whom  we  owe  a  debt  of  gratitude  for  the  introduction 
of  it,  has  laid  down  the  following  important  princi- 
ples: 

The  conversion  of  starch  into  siigar  during  the  ger- 
mination of  grain,  is  ascribed  to  a  vegetable  principle 
called  diastase,  which  is  generated  during  the  action  of 
commencing  germination ;  but  this  mode  of  transforma- 
tion can  only  be  effected  by  gluten,  although  it  requires 
a  longer  time. 

Seeds  which  have  germinated  always  contain  much 
more  diastase  than  is  necessary  for  the  conversion  of 
their  starch  into  sugar;  for  five  parts  by  weight  of 
starch  can  be  converted  into  sugar  by  one  part  of 
malted  barley.  This  excess  of  diastase  cannot  by  any 
means  be  regarded  as  accidental ;  for,  Uke  the  starch, 
it  aids  in  the  formation  of  the  first  organs  of  the  young 
plant,  and  disappears  with  the  sugar.  Diastase  contains 
nitrogen,  and  furnishes  the  elements  of  vegetable  albu- 
men. The  solution  of  diastase,  whether  it  be  pure  or 
contain  sugar,  separates  amidin  from  all  starchy  sub- 
stances that  contain  it ;  and  when  heated  to  150^  or 
167®  with  flour  or  starch,  its  extraordinary  potency 
detaches  the  envelopes  from  the  amidin,  with  which  it 
then  enters  into  combination,  and  causes  it  to  form  a 
solution  in  water,  while  the  amylin  separates,  either 
fijling  to  the  bottom  or  floating  on  the  surface.  Such 
is  the  energy  of  the  diastase,  when  thus  engaged,  that 
one  part  of  it  is  sufficient  to  render  soluble  the  interior 
portion  of  two  thousand  parts  of  starch,  and  to  convert 
them  into  sugar ;  but  it  does  not  convert  the  obdurate 
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shell  called  gvm  into  sugar,  or  act  upon  common  sugar, 
or  upon  barm,  neither  is  it  necessary.  This  to  the 
brewer  is  the  key-stone  of  his  art,  and  its  truth  is  well 
grounded  on  French  experiments,  repeated  in  England ; 
and  it  was  in  consequence  of  this  property  of  separating 
the  two  constituents  of  starch  from  each  other,  that 
MM.  Payen  and  Persoz  gave  it  the  name  of  Diastase. 

Our  celebrated  professor  has  again  determined,  that 
sugar,  gum,  and  starch,  are  not  food  for  plants ;  but 
that  carbonic  acid,  water,  and  ammonia,  feed  them 
when  fully  developed,  the  former  serving,  when  accom- 
panied by  an  azotised  substance,  to  sustain  the  embiyo, 
imtil  its  first  organs  of  nutrition  are  unfolded ;  and  that 
the  quantity  of  gluten,  vegetable  albumen,  and  muci- 
lage, will  augment  when  the  plants  are  supplied  with 
an  excess  of  food  containing  nitrogen. 

Diastase  is  submissive  when  not  excited,  but  resolute 
when  forced  into  action.  Though  not  soluble  in  alcohol, 
it  is  soluble  in  water  and  alcohol  diluted.  The  aqueous 
solution  has  neither  alkaline  nor  acid  quality,  and  little 
taste,  and  when  left  to  itself  it  will  fret  into  acidity,  the 
more  rapidly  the  higher  its  temperature.  It  is  not  pre- 
cipitated by  diacetate  of  lead,  but  is  obtained  solid, 
white,  and  amorphous,  in  the  following  manner. 

Macerate  ground  or  crushed  malt  in  water  for  some 
time,  then  press  it ;  filter  the  liquid  which  flows  out, 
and  heat  it  to  158^  This  will  suffice  to  coagulate  and 
separate  the  principal  portion  of  an  azotised  substance 
existing  in  the  liquid.  Filter  the  liquid  again,  and  mix 
with  it  alcohol  till  the  diastase  is  thrown  down,  leaving 
the  sugar,  colouring  matter,  and  the  rest  of  the  azotised 
substance  in  solution  ;  and,  in  order  to  obtain  the  dias- 
tase pure,  dissolve  it  twice  more  in  water,  and  precipi- 
tate by  alcohol  as  before  ;  the  azotised  substance  then 
IB  albumen,  and  we  have  the  substances  separately. 
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Diastase  dwells  in  the  seeds  of  malted  barley,  oats, 
and  wheat,  but  not  in  the  roots  or  stems  of  potatoes, 
except  in  the  tubercles  near  the  eyes,  where  it  asso- 
ciates with  an  azotised  substance  as  above,  soluble,  like 
itself,  in  water,  but  not  in  alcohol ;  but  differing  with  it 
by  not  coagulating  in  water  at  a  temperature  from  169*^ 
to  177**,  in  not  acting  on  starch,  in  being  precipitated 
from  its  solutions  by  diacetate  of  lead,  and  in  being 
eliminated  by  alcohol  before  the  diastase  precipitates. 

As  the  different  kinds  of  com  and  the  tubercles  of 
the  potato  do  not  contain  diastase  brfore  they  have 
germinated,  this  shows  the  necessity  of  malting,  without 
which  no  diastatic  action  can  consequetitly  arise ;  and 
because  the  value  of  diastase  is  super-eminent,  a  know- 
ledge of  the  subject  will  be  found  available  when  we 
come  to  examine  and  describe  the  process  of  mashing, 
where  will  also  be  found  some  account  of  resin,  another 
operative  substance  not  contained  in  the  Table  above. 
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CHAPTER  III. 

MALTING. 

BABLBT— TESTS  OF  SAMPLES — ^HOULD — THRASHING  MACHIMBS — PCTUFTIRO 
AHP  8TBBPIW0— STEBPWATBBr— CX>nCHINO  AND  TIiOOBlNO— DaTIHG — 
STKAD's  new  patent — SPRINKLING  AND  ANTI-SPRINKLING — KILNS  IN 
VARIETT — KINDS  OP  MALT — POOLE'S  AND  WHBELBR'S  PATENTS — CON- 
STITUTION OF  MALT — ^TESTS — ^MILLS— ROLLS  AND  MAKERS. 

Hatikq  in  the  preceding  chapter  disposed  of  all  kinds 
of  com  and  kernel  except  barley,  and  of  their  consti- 
tuents severally,  we  come  at  length  to  the  remaining 
com,  and  to  the  properties  which  distinguish  it  in  the 
malting  process ;  not  that  they  are  peculiar  to  the  seed, 
but  because  they  perform  their  functions  with  peculiar 
aptitude ;  and  these,  by  nature,  lead  to  the  considera- 
tion of  another  part  of  our  subject,  namely,  the  qtudities 
of  samples. 

Barley  is  the  hordemn  of  the  ancients.  When  the 
philosophers  Fourcroy  and  Vauquelin  triturated  the  un- 
ripe seed  with  water,  it  deposited  a  white  powder,  pos- 
sessing the  properties  of  starch ;  the  water  passed  trans- 
parent through  a  filter,  leaving  a  slimy  substance  behind 
it  that  possessed  the  properties  of  gluten ;  and  when  the 
solution  was  boiled,  it  deposited  fiakes  of  albumen ;  the 
liquid  was  then  reduced  to  a  syrup  by  evaporation,  and 
this  residue  being  treated  with  alcohol,  and  the  solution 
distilled  with  water,  the  alcohol  being  subsequently  dis- 
tilled to  remove  some  remaining  gluten  which  went  with 
it,  a  syrup  was  left  with  a  sweet  taste :  thus  was  the 
saccharum  of  the  barley  obtained.     In  the  treatment 
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of  the  meal  of  ripe  com,  they  also  found  the  water 
depositing  a  white  powder,  which  soon  became  acid,  the 
acetons  water  itself  reddening  an  infusion  of  litmus. 
This  water  held  a  large  quantity  of  matter  in  solution, 
consisting  of  albuminous  gluten,  mucilage,  saccharum, 
and  a  proportion  of  the  phosphate  of  lime  and  the 
nitrate  of  soda. 

In  its  maturity,  the  farina  of  barley  contains  a  yellow 
powder,  which  looks  like  fine  sawdust,  and  feels  granular 
to  the  touch :  this  is  the  substance  which  in  our  Table 
aboYe  is  inserted  as  "  fibre,"  but  which  is  called  hordein 
by  Proust,  who  discovered  that  the  malting  process  con- 
verted it  into  starch,  which  is  a  point  of  the  most  con- 
siderable consequence,  as  the  meal  contains  from  54  to 
66  per  cent,  of  it.  Marcet  has  examined  it  in  both 
states,  and  found  its  composition  to  be  as  here  given  : 


HoBDEiN  OP  Barley. 

Oxygen  per  eeiU 47*6 

Gbrbon  442 

Hydrogen  .«•••••••••••.     6*4 

NitR)gen    1*8 

100- 


Starch  of  Malt. 

Oxygen  per  eeiU 61-8 

Carbon  41*6 

Hydrogen 6*6 

(No  Nitrogen  observed) 

100- 


These  numbers  have  led  Thomson  to  treat  the  sub- 
ject according  to  the  doctrine  of  atoms  ;  and  thence  to 
conclude  that  hordein  loses  one  atom  of  carbon  out  of 
twelve  by  malting,  and  that  the  nitrogen  of  the  meal  is 
not  inherent,  but  is  imbibed  by  admixture  with  common 
air,  and,  if  so,  it  is  again  alienated  by  malting.  It  ap- 
pears from  this  example,  and  from  the  specimens  at 
page  28,  that  malt-starch  contains  some  2^  per  cent,  less 
carbon  than  that  of  raw  grain  or  potato  ;  and  that  its 
oxygen  is  more  by  4  per  cent.,  the  hordein  nearly  coin- 
ciding with  the  starch  of  the  raw  substances,  except 
that  it  holds  some  nitrogen  in  lieu  of  a  portion  of  the 
oxygen  held  by  the  others;  Marcet's  starch  of  malt 
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coming  within  a  half  per  cent,  of  Berzelius's  giMUy  as 
given  at  page  40  above,  in  each  of  its  elements. 

Precisely  in  the  same  quantities  are  the  elements 
of  starch  of  malt  given  by  Brande ;  and  Thomson's  ac- 
count of  hordein^  in  which  he  presumes  to  correct 
Marcet  by  the  atomal  system,  is,  according  to  the  scale, 
0."  (10  atoms)  =  10,  the  atom  being  unity ;  C."  (12 
atoms)=9,  each  75  or  }  ;  and  H.**=l-25,  each  125  or  J ; 
total,  20-25. 

Then,  as  2025  :  100  ::  10       :    4938  0.  )  The  Ele- 
»      :    ♦    ::    9       :    44-44  C.>   ments 
♦     :    *    ::    1-25:      618  H.J  per  cent. 

20-25  :  100 

But  if  we  must  examine  the  starch  by  the  same  test, 
we  must  quarter  the  atoms,  and  say,  0.'**,  C."*,  EL***, 
which  give,  0.  per  cent.  51-77,  C.  41  60,  H.  663,  which 
is  as  near  as  can  be  approximated  without  absolute 
decimation  of  the  atoms  ;  and  shows,  that  though  malt- 
ing the  hordein  has  converted  it  into  starch,  it  has  not 
made  an  atom  difference  in  any  of  the  elements,  but  has 
added  half  an  atom,  such  as  they  were,  to  the  whole, 
and  that  to  the  oxygen,  the  carbon  having  lost  what 
the  hydrogen  has  gained.  But,  as  the  process  makes 
great  changes  in  the  other  constituents  also,  it  may  be 
as  well  to  notice  the  system  at  large. 

MALTUfa — ^To  dissert  on  this  expansive  subject  ftdly, 
might  occupy  much  space ;  therefore,  a  few  brief  but 
necessaiy  remarks  shall  suffice,  merely  embracing  the 
principles  and  features  of  the  most  approved  systems, 
in  strict  accordance  with  the  doctrine  of  economy,  aa 
dictated  by  close  observation  during  the  extensive  ex- 
perience of  many  years  that  the  author  has  prepared 
his  own  malt,  and  improved  his  practice  by  intercourse 
with  others. 
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Ab  the  constitutions,  energies,  and  vital  fnnctions  of 
grain  differ,  more  or  less,  according  to  the  diversities  of 
soil,  climate,  seed,  season,  and  husbandry  in  harvesting, 
stacking,  and  thrashing,  so  is  it  necessary  that  the  skill 
and  experience  of  the  maltster  should  be  equal  to  the 
important  task  of  selecting  those  samples  of  com  only 
which  produce,  by  proper  management,  the  richest  and 
most  uniform  malts ;  he  ought  also  to  be  unrestricted 
by  arbitrary  laws,  and  have  fall  liberty  to  vary  his 
practice  in  its  manufacture,  as  the  quality  of  his  grain 
and  attendant  circumstances  require,  that  his  produce 
may  at  all  times  be  as  perfect  as  the  nature  of  the 
grain,  and  his  improvements  from  experience  in  work- 
ing it,  will  admit. 

The  grain  of  barley,  as  shown  in  the  Tabic,  consists 
of  sugar,  starch,  mucilage,  gluten,  a  large  quantity  of 
hordein,  and  a  hundredth  part  of  a  substance  not  bitter, 
but  of  a  resinous  character,  which  principles  include 
some  little  oil  and  earthy  matter.  From  these,  in  due 
proportion  and  combination,  the  plumula  or  acrospire, 
the  radicle  or  rootlet,  and  the  desirable  saccharine 
matter,  as  well  as  the  diastase  that  produces  it,  are 
formed  by  a  healthy  germination.  When  the  grain  is 
moist,  it  swells,  decomposes,  and  evolves  heat  ;  the 
radicle  is  the  most  susceptible  of  these  changes,  as  it 
soon  expands,  and  conveys  food  from  the  moist  exterior 
of  the  grain  in  contact  with  the  wet,  and  probably  from 
the  atmosphere  also,  to  the  base  of  the  plumula,  through 
the  inherent  ducts  of  the  cotyledon.  While  germinating 
healthily,  the  grain  begins  /to  emit  an  agreeable  fruity 
aroma,  if  it  have  been  kept:  sweet  till  put  to  steep,  and 
the  steep-liquor  have  been' duly  changed.  The  acro- 
spire also  swells,  and  gradually  lengthens  under  the 
husk,  and  in  a  few  days  the  end  of  the  farinaceous 
matter,  whence  the  root  emanates,  becomes  friable  and 
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sweet.  This  progression  of  the  germiiiating  and  fiac- 
charising  principle  continues,  under  favouring  circum- 
stances, until  the  saccharum  is  considered  to  have 
arrived  at  its  maxmitmi  of  purity,  when,  to  complete 
the  process,  to  prevent  waste  by  excessive  vegetation, 
and  also  to  preserve  the  sweet  for  timely  use,  the  mois- 
ture of  the  grain  is  evaporated  on  a  kiln :  it  now 
becomes  what  is  called  malt,  and  only  requires  freeing 
of  its  dried  roots  to  render  it  fit  for  the  brewer. 

Such,  in  brief,  is  malting;  yet,  as  in  every  thing 
else,  a  variation  in  the  means  adopted  in  its  manipular 
tion,  during  any  part  of  the  process,  causes  a  difference 
in  the  product,  and  none  more  so  than  the  two  oppo- 
site and  general  practices  pursued  by  the  advocates  of 
the  sprinkling  and  non-sprinkling  plans,  although  both 
parties  claim  the  superiority,  as  rivals  ever  will. 

Selection  of  Baelby. — The  barley  most  suitable  for 
being  converted  into  malt  grows  on  large  hedgelasa 
tracts  of  light  calcareous  land ;  and  crops,  excellent 
in  quality,  also  grow^  on  rich  loamy  soil;  but  much 
likewise  depends  upon  the  seed,  which  will  impair  after 
a  few  sowings  on  the  same  land.  The  best  has  abright» 
clean,  thin,  wrinkled  husk,  closely  adhering  to  a  plump, 
round,  well-fed  kernel,  which,  when  broken,  appears 
white,  chalky,  and  sweet,  with  a  germ  full,  and  of  a  pale 
yellow  colour.  On  the  contrary,  barleys  that  grow  on 
cold,  moist,  aluminous  soils,  have  a  thin  kernel  and 
thick  coarse  hide,  are  colder  in  their  nature,  and  make 
malt  very  much  inferior  in  flavour,  and  from  10  to  15, 
and  sometimes  as  much  as  25  j;er  cevit.  inferior  in  the 
quantity  of  extract.  The  farina  of  many  of  these  in- 
ferior barleys  is  of  a  yellowish  colour,  and  breaks  hard 
and  flinty,  whence  they  are  avoided  as  much  as  possible 
by  the  wary,  as  the  very  best  pay  no  more  duty,  and  in 
many  cases  not  so  much,  which  is  a  consideration  of 
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many  shillings  per  quarter  in  pristine  and  ultimate  value 
to  the  brewer  who  makes  his  own  malt,  the  value  of  the 
additional  extract  often  doubling  the  additional  price 
paid  for  the  raw  grain. 

Sugar-planters  cut  their  canes  before  they  have 
flowared,  because  they  say  that  the  nourishment  which 
feeds  the  blossoms  lessens  the  sweetness  of  the  juice  ; 
and  as  com  is  known  to  ripen  twelve  days  after  it  leaves 
the  sickle,  and  as  a  certain  quantity  of  native  moisture 
contributes  to  the  contraction  of  the  sweet  principle 
when  seasoning,  many  experienced  agriculturists,  rather 
than  run  the  risk  of  having  their  barley  shed  or  its  ears 
broken  off  in  the  field,  make  a  point  of  cutting  it  before 
it  is  quite  ripe ;  but  experience  will  soon  convince  an 
attentive  observer  that  the  ends  of  the  malt  made  from 
bariey  thus  husbanded  incline  to  be  steely,  which  is  not 
80  with  the  com  cut  in  its  proud  maturity. 

Barley  is  not  in  a  proper  condition  for  malting  until 
it  has  sweated  and  seasoned  in  the  stack  or  mow  two 
months  at  least  Artificial  sweating  on  the  kiln  has 
sometimes  been  made  an  expedient  with  tolerable  sue* 
cess,  but  is  not  so  effective  in  dispelling  the  benumb- 
ing cause  that  prevents  the  grain  from  absorbing  a 
•ufficiency  of  pure  water  when  in  the  cistern,  as  by 
a  gradual  decay  and  partial  appropriation  and  dissipa- 
tion  of  the  superfluous  and  morbid  moisture  when  in 
the  stack.  Sweated  barley  loses  from  a  30th  to  a  15th  of 
its  bulk,  but  generally  recovers  it  again  in  the  cistern. 

The  cautious  maltster  also  directs  his  attention  to 
any  inequality  of  colour  or  size  that  may  be  in  the 
samples  presented  to  him,  which  act  of  care  enables 
him  to  detect  and  avoid  such  mixtures  as  he  knows 
will  not  grow  evenly  under  the  same  circumstances, 
aince  it  would  be  as  impossible  for  a  variety  of  barleys,  or 
for  the  same  barley  differently  housed  and  seasoned,  to 
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make  an  uniform  malt,  as  to  train  himian  beings  under 
the  influence  of  a  contrariety  of  circimistances,  and 
opposite  sentiments  and  dispositions,  to  a  concurrent 
system  of  thought  and  action. 

The  thin  coat  of  barley,  and  especially  that  of  the 
finer  kinds,  when  stretched  by  the  plumpness  of  the 
kernel,  is  closely  attached  to  the  farinaceous  matter 
within,  with  which  it  is  intimately  connected  by  a 
spongy  substance  that  valvularly  feeds  the  interior 
from  without,  as  from  a  series  of  syphons  in  mutual 
action,  and  is  therefore  better  supplied  with  solvent 
principles  in  one  condition  than  another,  and  conse- 
quently is  readier  for  solution. 

The  writer  of  the  Brewing  essays  remarks  upon  the 
great  care  necessary  to  be  bestowed  upon  barley  that 
has  to  be  coasted  to  London  in  large  quantities ;  after 
all  which,  if  the  voyage  is  prolonged  by  contrary  winds, 
the  whole  cargo  will  spoil  and  become  unfit  for  malting; 
and  another  writer  on  the  same  subject  cannot  believe 
that  "  ship  barley"  ever  makes  good  malt,  because  he 
thinks  it  is  ahvaya  a  mixture  of  various  sorts.  The 
essayist  has  laid  down  an  axiom,  that  if  barley,  when 
it  has  been  thrashed  out,  lie  damp  or  exposed,  it  will 
soon  lose  its  freshness,  and  smell  strong  and  disagree- 
able, which,  as  he  says,  must  depreciate  its  value.  Like 
the  Irish  potatoes  named  in  the  foregoing  chapter,  such 
barley  will  also  heat  when  on  board,  and  is  injured  simi- 
larly to  such  as  is  overheated  in  a  stack ;  the  germ  end 
of  the  grain  turns  to  a  blackish  red  colour,  which  de- 
notes that  the  germ  is  killed.  Take  the  skin  off  the 
germ  end  of  the  com  so  discoloured,  and  it  will  appear 
shrivelled  ;  but  when  iminjured,  the  germ  is  ftdl ;  and 
if  the  skin  be  taken  ofl^  the  interior  will  be  found  yel- 
low, and  will  look  like  butter.  It  is  also  material  to 
know  that  the  germ  of  new  stock  is  paler  than  that  of  old« 
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•  Another  serious' and  indeed  a  vital  injuiy  inflicted 
upon  the  sensitive  genn  and  its  mother  seed,  is  through 
the  use  of  the  thrashing-machine,  which  imfits  them  for 
malting  hy  bruising  and  severing  them.  Such  injured 
grain  is  incapable  of  vegetation,  but  not  of  putrefaction, 
which  is  evident  from  its  blue-grey  and  mouldy  appear- 
ance, and  from  the  offensive  effluvium  which  it  emits 
upon  the  floors.  Com  cut  into  sections  does  not  germi- 
nate at  aU,  and  that  with  broken  husks  very  imperfectly 
and  partiaUy  ;  and  even  then  the  acrospire  and  solvent 
fiurina  escape  through  the  fracture,  and  the  whole  in- 
terior turns  yellow  and  putrescent,  tasting  like  rotten 
fruit,  long  before  it  reaches  the  kiln.  The  mephitic 
gases  that  emanate  from  this  spoliation  often  impart 
a  bad  odour  to  the  more  perfect  grain  in  contact ;  and 
besides  the  first  cost  and  these  evil  consequences,  the 
amount  of  excise  duty  is  another  weighty  reason  for 
avoiding  the  purchase  of  an  article  so  expensive,  and 
liable  to  such  contamination,  without  producing  one 
compensating  quality.  When  the  mould  makes  its 
appearance,  the  maltster  is  deterred  from  sprinkling, 
because  moisture  only  aggravates  the  evil ;  yet,  by  this 
seemingly  wise  precaution,  the  brewer  knows  that  he 
entails  an  injury  on  the  same  corns  by  denying  them 
their  natural  sustenance,  whereby  the  saccharising  pro- 
cess is  retarded,  and  consequently  the  saccharine  pro* 
duction  is  limited  in  amount.  The  author  has  known 
the  corns  cut  into  two  or  more  pieces  to  the  amount  of 
10  per  cent,y  and  with  their  coats  cracked  or  torn  as 
many  as  15  per  cent,  through  being  partially  beaten  off 
by  the  machine :  the  sight  of  such  havoc  is  most  con- 
spicuous and  deplorable  just  at  the  time  when  the 
grain  is  going  to  kiln  ;  for  it  is  then  that  these  mal- 
treated cripples,  swollen  by  putrefaction  in  shapeless 
mould/  masses,  give  the  whole  body  a  blue  and  uu- 
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sightly  appearance,  and  an  unpleasant  odour,  like 
exhumed  bodies  of  martyrs  risen  up  to  appal  the 
assassins  that  sent  them  prematurely  to  their  destiny. 
In  drying  and  turning  on  the  kiln,  nearly  the  whole 
of  the  mould  tumbles  off  like  a  blue  powder,  and 
falls  through  the  kiln,  and  the  remainder  passes 
through  the  screen  ;  but  the  dried  putrid  fitrina 
remains,  and  its  effect  in  the  mash-tun  is  to  stop 
the  pores  of  the  mash,  a  great  proportion  of  it  dis- 
solving, and  thereby  preventing  the  wort  from  coming 
off  bright.  It  is  worthy  of  remark,  that  so  strong  a 
tendency  has  such  wort  to  conmience  fermentation, 
that  no  barm  is  required  to  excite  it  at  pitching; 
indeed,  upon  consideration,  we  know  that  some  portion 
of  the  wort,  being,  in  this  particular  case,  an  azotised 
matter,  is  in  a  state  of  putrefiu5tion  which  boiling  does 
not  totally  annihilate ;  for  it  is  of  the  same  iden^ 
tical  constitution,  and  in  the  same  condition,  as  yeast 
itself,  and,  consequently,  it  acts  in  the  same  manner, 
and  with  the  same  effect  upon  the  saccharine  principles 
accompanying  it  during  fermentation,  but  yet  more 
energetically,  probably  from  being  more  equally  difitised 
and  in  closer  connexion. 

Worts  invested  with  so  much  putridity  have  been 
known  to  attenuate  from  26  lbs.  (being  conmion  stout) 
down  to  8  lbs.  in  the  space  of  forty  hours ;  and  in  the 
winter  season,  when  the  heat  of  the  gyle  did  not  exceed 
61®  at  any  time.  Here  the  brewer's  interest  is  in  unison 
with  that  of  the  poor  agricultural  labourer ;  for  the  flail 
and  steady  honest  nmnual  labour  of  the  poor  man  is  &r 
preferable,  in  a  conamercial  and  domestic  view,  to  this 
rough  misapplication  of  the  non-compensating  machine, 
which,  in  this  instance  at  least,  robs  the  defenceless 
man  of  the  means  of  earning  a  few  shillings  through  the 
severest  and  dullest  part  of  the  year,  when  the  other 
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avenues  to  employment  are  closed  against  him ;  and 
which  injures  the  trader  and  traduces  the  name  of  the 
working  farmer. 

Steeping. — ^This  is  generally  done  in  a  slovenly  and 
unscientific  manner,  one  uniform  time  being  observed, 
whether  the  grain  requires  more  or  less.  It  would  be 
better  for  both  maltster  and  brewer,  if  all  the  grain  used 
were  carefully  screened  before  steeping,  because  the 
thin  light  com  pays  duty,  becomes  exhausted  in  malt- 
ing, and  fills  the  measure  without  imparting  one-fourth 
enough  of  saccharum  to  pay  its  cost.  Some  maltsters 
run  their  barley  over  a  short  screen,  placed  between  the 
store  or  gamer  and  the  cistern ;  but  the  screening 
which  it  thus  receives  is  very  impotent.  Running  the 
water  into  the  cistern  first,  rousing  and  slowly  washing 
the  grain  in,  and  skimming  ofl*  the  bruised,  cut,  and 
light  husky  com,  with  the  chaiFand  dirt  that  may  acci- 
dentally accompany  it,  is  also  advisable ;  and  to  do  this 
with  ease,  one  edge  of  the  cistern  might  be  made  lower 
than  the  others,  to  allow  the  water  and  swimmings  to 
flow  away  over  that  edge,  to  fall  on  a  fine  grating  while 
the  grain  is  being  roused  into  the  cistern. 

The  first  principle  in  Stead's  new  patent,  dated 
March,  1843,  consists  in  propelling  a  current  of  heated 
air  against  the  grain,  and  thereby  cleansing  it  as  it  falls 
into  the  cistern. 

The  quantity  of  liquor  imbibed  by  the  barley  when 
in  steep  greatly  influences  the  future  quality  of  the 
malt,  and  depends  upon  the  time  that  the  grain  is 
allowed  to  remain  in  the  cistern,  the  temperature  of  the 
steeping-liquor,  and  the  quality  and  condition  of  the 
grain.  The  bolder  and  heavier  kinds  of  barley  are 
seldom  steeped  long  enough,  and,  in  fact,  every  malt- 
ster throughout  the  country  drains  his  cisterns  from 
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twelve  to  twenty  hours  too  soon,  especially  in  very  cold 
weather,  and  w^hen  he  uses  river-water,  or  any  other 
that  has  been  exposed  to  the  atmosphere. 

The  temperature  of  the  steep-water  does  not  occupy 
the  attention  of  the  inconsiderate  maltster,  since  all 
that  he  requires  is  liquidity ;  yet  it  must  be  evident 
that  grain  will  absorb  a  much  greater,  quantity  of  water 
from  a  well,  which  is  usually  at  52°  or  53**,  than  of 
river-water  ranging  from  33**  to  iO^  in  winter,  the  same 
length  of  time  being  allowed  for  steeping  in  each  in- 
stance ;  and,  upon  the  same  principle,  less  well-water 
than  river-water  will  be  imbibed  when  the  latter  is 
raised  by  atmospheric  changes  to  66**,  and  means  should 
be  at  hand  for  regulating  the  temperature  accordingly ; 
and  the  grain  should  not  be  removed  from  the  steep- 
water  80  long  as  its  nature  requires  farther  imbibi- 
tion. 

The  fature  sweetness  of  the  malt  is  materially  pro- 
moted by  frequent  changes  of  liquor,  though  the  officers 
object  to  more  renewals  than  one,  which  certainly  is  in- 
sufficient in  mild  weather ;  but  it  is  better  to  replenish 
once  than  not  at  all. 

The  legislature  directs  that  all  grain  shall  be  steeped 
forty  hours,  or  "  so  many  hours  longer  as  shall  be  found 
necessary."  From  forty-five  to  fifty  hours  is  certainly 
quite  long  enough  for  the  cold  thin  rubbish  which  ought 
not  to  be  steeped  at  all ;  but  the  stouter  and  finer  wet- 
tings require  from  sixty-four  to  seventy-two  hours  in 
the  cistern,  to  saturate  them  sufficiently  under  ordinary 
circumstances,  which  is,  until  the  husk  will  separate 
fix)m  the  kernel  on  being  pressed  at  each  end  between 
the  finger  and  the  thumb.  Attention  to  this  particular 
is  highly  essential  i^hen  it  is  desired  to  make  a  perfect 
and  rich  plump  malt,  regardless  of  a  charge  of  five  per 
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tent,  more  duty  which  the  additional  swell  will  produce, 
but  which  in  reality  pays  nothing  extra,  if  measure  and 
quantity  of  extract  be  considered,  as  shall  shortly  be 
ahown ;  yet  some  maltsters  who  make  for  sale,  being 
regardless  of  saccharine  production,  and  wishing  to  pay 
as  little  duty  as  possible,  purposely  steep  only  for  short 
periods,  in  order  to  prevent  the  enlargement  of  the 
kernel :  it  is  needless  to  say  that  no  sensible  man  would 
be  guilty  of  such  absurdity,  or  encourage  such  ultra- 
penurious  practice  in  others. 

ConcHiNa. — The  grain,  having  steeped  long  enough 
to  saturate  its  &rina  to  the  centre,  is  now  drained  and 
thrown  into  a  frame  called  a  couch,  where  it  lies  about 
twenty-six  hours,  during  which  time  it  swells  a  little 
higher,  generates  heat,  and  emits  some  carbonic  acid 
gas,  ^ving  proofe  that  the  process  of  germinous  fer- 
mentation has  commenced  ;  and  this  is  the  chief  pur- 
pose of  couching.  Here  the  excise  obtains  the  greatest 
gauge,  and  fixes  the  duty,  accounting  the  greatest ''  tell" 
the  most  correct  charge.  The  average  increase  of  bulk 
is  little  more  than  a  fifth,  and  ''the  law  presumes  that 
the  swell  will  amount  to  18^  bushels  for  81^  bushels 
before  steeped ;"  but  if  the  barley  was  bold  and  dry, 
the  malting  brewer  would  find  it  much  to  his  advantage 
if  the  increase  amounted  to  a  fourth ;  that  is,  if  80 
bushels  gauged  to  100  in  the  cistern ;  for  it  is  of  the 
utmost  consequence  that  the  grain  carry  with  it  a  sufii- 
ciency  of  moisture  to  supply  the  operations  of  nature  till 
the  first  sprinkUng-day,  which  by  law  is  the  seventh ; 
for  by  the  1st  Vict.,  c.  49,  sect.  7,  "  a  maltster  may 
sprinkle  a  floor  of  grain  which  has  been  kept  in  the 
cistern  covered  with  water  the  full  space  of  fifty  hours, 
at  the  end  of  six  days,  or  144  hours." 

If  the  sides  and  floor  of  the  couch-frame  were  per- 
forated,   it   would   facilitate   the  change  of  air,  and 
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equalise  its  temperature  throughout  the  body  of  the 
grain. 

Floorutg. — The  barley,  having  been  removed  fix)m 
the  frame,  is  to  be  spread  considerably  thinner,  that  too 
much  heat  may  not  be  generated,  and  that  the  rootlet 
may  not  be  too  speedily  elongated.  The  art  and  atten- 
tion of  the  maltster  are  now  demanded  to  regulate  the 
temperature  of  his  pieces^  and  influence  the  growth  and 
form  of  the  radicle ;  for  which  purpose  a  thermometer 
is  sometimes  useful,  and  particularly  when  the  atmo- 
sphere is  under  40°  ;  but  when  above  this,  it  is  seldom 
of  practical  service,  because  the  pieces  cannot  be  cooled 
below  40**  by  either  thickening  or  thinning,  or  yet  by 
turning ;  and  these  are  all  the  means  of  regulating  the 
heat  which  the  maltster  has  hitherto  possessed,  he  hav- 
ing been  all  along  a  full  century  behind  the  brewer 
in  mechanical  contrivance  and  philosophical  research, 
though  he  might  easily  have  provided  himself  with 
attemperators  suitable  for  the  purpose.  A  new  era, 
however,  has  now  opened  through  Mr.  Stead's  patented 
"  Improvements  in  the  Manufacture  of  Malt,"  already 
noticed;  the  second  of  which  is  the  application,  through 
the  medium  of  pipes,  of  steam,  cold  air,  or  watery 
vapour,  in  order  to  fiawsilitate  germination  under  any 
state  of  the  atmosphere;  raising  the  temperature  by 
steam  in  cold  weather,  reducing  it  by  cold  air  when  the 
floors  are  overheated,  and  moistening  the  air  by  the 
vapour  when  the  weather  is  windy  or  the  grain  too  diy. 
His  pipes  are  famished  with  stop-cocks,  to  allow  the 
steam  or  vapour  to  escape  at  pleasure,  and  they  may  be 
laid  along  the  floors  or  suspended  from  the  joists,  or  the 
floors  may  be  made  double,  from  three  to  six  inches 
apart,  the  upper  perforated,  and  the  pipes  inserted  ber 
tween  them,  so  that  the  heat  or  vapour  may  ascend 
through  the  holes.     His  third  improvement  may  like- 
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wise  be  noticed  here,  which  is,  a  mode  of  propelling  any 
of  his  fluids  through  his  pipes  into  the  malting-house, 
by  means  of  fans,  to  regulate  the  air  of  the  place. 

As  a  thermometer  may  be  of  some  occasional  service, 
the  author  would  next  suggest  that  its  frame  be  of  metal 
rather  than  wood,  as  the  latter  is  a  bad  conductor  of 
heat,  and  the  temperature  of  the  frame  influences  the 
mercury  so  much  that  considerable  time  is  required  to 
examine  the  exact  state  of  the  pieces  into  which  it  is 
newly  inserted  It  should  also  be  pointed  at  the  bulb 
end,  that  it  may  the  more  easily  pierce  the  grain.  If 
possible,  the  young  floors  should  not  exceed  50®  in 
warmth,  and  should  be  turned  once  in  every  four  or  five 
hours  at  the  longest ;  bearing  in  mind  that  the  lower 
the  temperature,  if  not  below  45°,  the  more  gradual  is 
the  progress  of  both  root  and  spire ;  the  thicker,  more 
numerous  in  fibres  and  bushy  will  the  root  be  ;  and  the 
more  general,  natural,  and  uniform,  the  decomposition 
of  the  imbibed  water  and  of  the  farina,  by  which  it  is 
especially  appropriated.  These  are  objects  which  the 
active  and  thoughtful  maltster — ^for  a  few  such  there 
are — ^regards  with  concern  ;  though  we  must  admit  that 
he  is  sometimes  foiled  by  circumstances  over  which  he 
has  had  no  previous  control,  such  as  the  constitution  of 
the  com,  the  state  of  the  weather,  and  ridiculous  laws ! 

Unless  the  floors  are  duly  turned  and  kept  cool,  the 
smell  of  the  moist  grain  will  become  unpleasant,  and 
the  radicle  will  consist  only  of  a  few  long  weak  filar 
ments,  entwining  around  each  other  like  boas,  and  im- 
parting but  little  nourishment  to  the  acrospire.  As 
these  floors  become  older,  they  increase  a  few  degrees  in 
warmth,  but  should  never  be  allowed  to  ascend  above 
56®,  if  possibly  avoidable.  The  roots  and  spire  now 
gather  length  and  strength,  and  the  kernel  becomes 
white,  mealy,  and  sweet ;  these  indications  continuing 
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to  show  themselves  with  greater  conspicuousness  as 
long  as  the  germination  is  progressive,  and  the  grain 
sweet  and  healthy,  which,  however,  seldom  extends 
beyond  the  sixth  day.  At  the  termination  of  the  re- 
stricted period,  the  com  is  allowed  to  acquire  a  replen- 
ishment of  one  of  its  principal  recreatives,  viz.  water, 
which  must  be  greater  or  less,  according  to  the  previous 
dry  or  foggy  condition  of  the  atmosphere,  the  time  it 
has  been  in  the  cistern,  &c. ;  but  it  usually  requires 
from  one  gallon  to  two  upon  each  quarter.  We  know 
that  it  is  the  practice  of  those  who  water  their  floors  as 
a  principle,  to  use  twice  and  even  thrice  this  quantity 
at  once ;  but  there  is  an  objection  to  this  excess,  be- 
cause some  of  the  grain  in  the  nether  region  of  the 
piece  receives  too  much  water ;  and  hence  it  is  far 
preferable  that  a  smaller  quantity  be  applied  at  every 
turning,  or  at  least  at  each  alternate  removal,  or  indeed 
as  occasion  may  require,  till  the  termination  of  the  ninth 
or  tenth  day,  when  it  may  be  discontinued ;  and  about 
four  or  five  days  more  will  be  quite  sufficient  thoroughly 
to  saccharise  the  com,  and  to  consume  and  evaporate 
the  chief  part  of  the  moisture ;  and  it  is  then  fit  for 
the  kiln.  As  it  is  deemed  of  the  utmost  importance 
that  the  germination  be  not  allowed  to  flag  between  the 
couch  and  the  kiln,  and  that  it  may  receive  the  first 
efiects  of  the  fire  of  the  latter  while  full  of  life,  health, 
and  sweetness,  the  absurd  custom  of  withering  is  here 
dispensed  with  as  a  folly. 

As  regards  the  criterion  to  be  observed  in  the  growth 
of  the  root  and  spire,  the  author  knows  from  oft-repeated 
experiments  that  the  former  need  not  exceed  half  an 
inch  in  length,  that  it  is  never  too  bushy  or  too  strong, 
and  that  the  latter  cannot  be  too  long  while  confined 
within  the  limits  of  the  husk,  though  sufficiently  not  to 
«hoot  through  upon  the  kiln,  unless  the  barley  is  s^o 
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superior  through  its  chalkiness,  that  it  is  literally  half- 
malted  before  steeping ;  which  kind  of  grain  requires 
less  than  ordinaiy  sprinkling. 

The  next  operation  is  that  of  drying ;  but  here  we 
may  properly  stay  to  reply  to  the  principal  charges 
brought  by  maltsters  who  do  not  apply  water  to  their 
floors  against  those  who  are  desirous  to  do  it  periodi- 
cally. 

Objection  1. — Unwatered  malt  is  from  30  to  40  lbs. 
per  quarter  heavier  than  that  which  is  watered.  Reply. 
— Unsprinkled  malt  usually  ranges  from  four  to  ten  lbs. 
per  quarter  heavier  than  sprinkled,  if  the  barleys  were 
originally  equal  in  quality  and  condition  ;  but  weight  is 
no  criterion  of  the  goodness  of  malt,  though  it  may 
guide  the  buyer  of  barley.  The  non-sprinklers  admit 
that  where  the  vegetation  of  the  grain  has  been  imper- 
fect, the  product  is  £Etulty,  and  yet  heavier  than  good, 
being  i)artly  malt  and  partly  barley ;  which  argues 
against  their  own  theory  of  perfection.  Little  do  they 
incline  to  think  that  the  more  oxygen  the  grain  absorbs 
while  germinating,  the  lighter  the  malt  becomes ;  and 
yet  they  properly  admit  that  the  imbibition  of  this  gas 
is  necessary  to  the  conversion  of  the  fistrina  into  sac- 
eharum,  though  they  unwittingly  fall  into  the  same 
enx)r  as  Mr.  Reynoldson,  who  was  their  chief  opponent 
in  1808,  in  supposing  that  the  increased  weight  of  their 
grain  is  attributable  to  such  acquisition;  which  is  absurd. 
The  unsprinkled  is  heavier,  not  because  it  is  more  oxy* 
dised,  and  consequently  sweeter,  but  from  the  opposite 
cause  of  deficiency  in  the  appropriation  of  oxygen  ;  and 
hence  its  greater  weight  is  only  a  proof  of  its  less  full 
conversion  from  barley  to  malt. 

Objection  2. — The  root  is  the  vehicle  by  which  the 
oaeygen  of  the  atmosphere  is  conveyed  to  the  interior,  and 
thefbrmation  ofsacchanmi  is  in  proportion  to  the  appro^ 
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priatum  of  that  element  by  the  farina.  Reply. — Ad- 
mitting this  principle,  still  the  most  skilful  of  all  these 
advocates  of  starvation  have  not  shown  that  the  coty- 
ledon, when  immersed  in  steep,  is  furnished  with  air- 
vessels  for  the  conveyance  of  this  especial  element  from 
the  aerial  regions.  Perhaps  it  will  be  safer  to  suppose, 
in  the  absence  of  better  evidence,  that  the  main  source 
of  the  oxygen  is  decomposed  water,  particularly  as  this 
contains  three-times  more  of  it  than  air ;  but  be  this 
either  way,  it  does  not  militate  against  the  sprinkling 
system,  since  we  know  that  the  starch  of  the  grain  is 
oxydised  in  a  fifth  of  the  time  occupied  in  the  dry  pro- 
cess of  oxydation. 

Objection  3. — When  the  floors  are  woitered,  the  heat 
increases,  and  a/n  equable  hsat  cannot  be  preserved;  which 
causes  flinty  malt.  Rbplt. — "  Vain  reasoning  all,  and 
false  philosophy."  This  also  appears  to  emanate  from 
parties  who  judge  theoretically,  and  without  havipg  ever 
paid  practical  attention  to  the  subject.  Every  one 
knows  that  moisture  increases  the  evaporation  of  caloric, 
and  that  in  the  East  the  same  principle  is  applied  in 
cooling  wines  and  freezing  liquors,  as  well  as  in  surgery 
and  the  use  of  lotions.  The  truth  is,  that  the  genera- 
tion of  caloric  is  checked  or  removed  under  the  sprink- 
ling system,  and  that  the  pieces  are  many  degrees  cooler 
than  the  imsprinkled  can  possibly  be :  this  some  of  the 
non-sprinklers  know ;  for  they  grant  that  to  promote 
the  growth  of  the  acrospire,  they  lay  the  grain  a  little 
deeper,  and  keep  gradually  increasing  its  thickness 
up  to  the  kiln.  It  must  then  be  clear  that  this  deepen- 
ing of  the  pieces  is  to  preserve  the  moisture,  and  to 
increase  the  heat. 

Objection  4. — Some  of  the  corns  get  so  much  moisture, 
that  it  causes  the  movM,  Reply. — The  sprinkling  is  not 
intended  to  be  done  in  so  slovenly  and  prodigal  a  man- 
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ber  as  to  give  any  of  the  floor  a  surplus  supply  of  liquor; 
yet,  were  this  the  case,  it  could  not  cause  the  mould, 
unless  the  grain  had  been  previously  injured,  and  then 
the  mould  could  not  be  attributed  to  any  particxilar 
system  of  procedure  in  the  malt-house.  Besides,  the 
mould  also  originates  in  an  extreme  putrefaction  of  the 
gluten,  which  by  contagion  affects  the  albumen,  muci- 
lage, &c,  a  species  of  decay  which  cannot  take  place 
where  a  due  provision  of  coolness,  and  the  necessary 
fresh  moisture  for  the  preservation  of  vitality  is  ob- 
served. This  may  not  always  be  done ;  but  we  must 
not  condemn  the  system  upon  the  error  of  the  individual 
who  negligently  professes  it. 

Objvotion  5. — The  nan-sprinkling  plan  is  the  most 
natural^  dean,  pure,  and  free  from  adventitious  flavour. 
Reply. — ^As  the  natural  process  of  vegetation  is  subject 
to  a  constant  supply  of  the  elements  congenial  to  its 
growth,  the  chief  being  a  regular  accession  of  fresh 
moisture,  which  is  derived  from  the  soil,  rains,  fogs,  &a ; 
and  as  the  anti-sprinklers  purposely  withhold  such  nou- 
rishment, and  prevent  a  free  circulation  of  atmospheric 
air  by  heaping  their  grain  together,  their  opinion  of  a 
*' natural  process"  is  paradoxical;  and  besides,  their 
roots  are  flaccid,  brown,  and  enveloped  in  their  excre* 
mental  gases,  which  render  the  grain  the  reverse  of 
dean  and  pure,  and  free  from  a  sour  and  putrid  flavour, 
which  sort  of  flavour  they  necessarily  mean  by  the  word 
"  adventitious." 

Objection  6. — A  cautious  and  artful  maJUster  may 
defraud  the  revenue  of  half  the  duty  which  heovght  to  pay^ 
and  yet  incur  very  little  risk  of  detecticm,  provided  he  is 
indulged  with  watering  the  diort  wet  com  (m  the  floors. 
Reply. — He  cannot  be  guilty  of  vast  defraud,  if  vigi- 
lantly watched  by  the  oflScers ;  and  if  he  could,  that 
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would  not  be  a  just  cause  for  depriving  the  honest  and 
most  respectable  of  the  more  skilful  portion  of  the 
malting  world  of  the  best  and  most  philosophical 
means  of  making  good  malt;  and  they  constitute  a 
majority:  neither  is  it  right  to  deprive  the  brewer 
and  the  vast  ale-drinking  community  of  the  eminent 
advantages  they  ought  to  reap  from  the  advancement  of 
science  in  the  production  of  an  article,  which  derives 
from  its  employment  a  honey-like  richness  of  extra- 
superior  quality,  naturally  healthy  and  well-made. 

Objection  7. — The  vegetation  of  ike  sprinkled  com  is 
forced^  and  is  consequently  pernicious.  Reply. — ^This 
charge  is  rather  obscure ;  but  if  by  "  forced"  is  meant 
expedited^  it  is  admitted ;  but  expedition  and  force  are 
two  things,  and  it  does  not  follow  that  either  of  them 
leads  to  pernicious-  results ;  on  the  contrary,  enticing, 
so  far  as  it  fattens  the  malt  by  repeated  applications  of 
good,  wholesome,  and  natural  food,  and  only  when  the 
appetite  demands  it,  cannot  be  pernicious ;  and  reason, 
experience,  and  the  saccharometer,  prove  the  fisJlacy  of 
the  charge.  But  to  force  by  means  of  an  accumulated 
amount  of  caloric,  generated  amidst  mephitic  gases, 
purposed  starvation,  and  partial  putrefaction,  prolonged 
through  five  or  six  days  more  than  are  required  by  the 
other  method,  is  redUy  pernicious,  because  the  efforts  of 
nature  are  paralysed,  and  the  local  suspension  begets 
flints  and  a  gritty  mealiness,  besides  a  deficiency  of  both 
saccharum  and  flavour. 

Objection  8. — The  watered  barley  throws  afresh  root 
after  sprinkling,  and  the  old  root  is  purposely  beaten  off 
in  turning.  Reply. — The  form  and  number  of  the 
fibres  are  points  of  solicitude  with  the  observant  malt* 
ster,  but  their  length  is  not  so  much  an  object  with 
him  as  their  number,  strength,   and  healthiness,   on 
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which  their  power  in  only  conveying  fresh  supplies  of 
food  to  the  acrospire  and  kernel  through  fully  extended 
and  vigorous  ducts,  mainly  depends ;  and  although 
some  of  the  roots  may  be  beaten  off  in  turning,  it  is 
never  intentional,  but  merely  accidental ;  and  if  fewer 
roots  are  lost  by  the  non-sprinklers,  it  is  because  their 
pores  have  collapsed,  become  tougher  and  more  fibre- 
like, and,  of  course,  less  capable  of  conveying  the 
oxygen,  of  which  they  are  so  solicitous,  from  the  atmo- 
sphere, in  which  it  awaits  their  bidding. 

Objection  9. — One  of  the  evU  resuUa  of  sprinkling  is  a 
large  stnmg  root  and  spire,  cmd  therefore  a  needless  ex- 
hausUon  of  the  kernel 

Reply. — This,  to  theorists,  may  appear  plausible 
enough,  yet  it  is  also  erroneous,  and  for  these  rea- 
sons : — ^Although  the  radicle  and  plumula  are  certainly 
stronger  in  the  watered  than  in  the  unwatered  speci- 
mens, yet  their  size  does  not  arise  from  the  solid  of  the 
kernel  alone,  but  in  a  great  measure  fit)m  the  decom-. 
position  and  self-appropriation  of  such  fluids  as  are  occa- 
sionally presented  to  them  through  the  watering-pan  by 
the  nursing  maltman ;  and,  moreover,  such  constituents 
of  the  grain  as  enter  into  the  composition  of  the  roots, 
consist  chiefly  of  the.  least  valuable  and  most  objection- 
able parts,  namely,  the  gluten  and  hordein,  which  they 
assist  in  reducing ;  these  appear  to  be  the  cementing  or 
cohesive  principles  of  the  barley,  of  which  it  is  necessary 
to  dispose  to  facilitate  the  preparation  of  the  saccharum ; 
and  as  these,  including  the  albumen,  are  the  most  perish- 
able parts  of  the  com,  it  follows  that  their  removal  by 
the  root  or  otherwise,  renders  the  malt  more  suitable 
for  brewing  ales  in  hot  and  precarious  seasons,  and,  in- 
deed, at  any  other  time;  the  saccharised  starch  and 
other  valuable  matter  being  intended  by  nature  to  enter 
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into  the  composition  of  the  acrospire  or  fiiture  stalk  as 
it  proceeds,  that  it  may  constitute  the  germ  of  its  own 
kind;  jet,  as  the  spire  is  never  allowed  to  arrive  at 
that  age,  strength,  and  condition,  when  in  the  malt- 
ster's hands^  which  requires  those  precious  fundamental 
principles,  or  is  in  a  fit  state  for  their  reception ;  any 
other  appropriation  in  this  respect,  or  any  needless  ex- 
haustion of  the  kernel,  cannot  be  fairly  attributed  to 
the  more  vigorous  system  engendered  by  sprinkling. 
In  &ct,  a  long  or  large  root  does  not  spring  thn>ugh  the 
course  of  necessity,  but  is  the  casual  consequence  of  an 
operation ;  for  in  some  particular  wettings  of  grain,  a 
full  formation  of  saccharum  is  evinced  without  any  ex- 
tension of  the  rootlet,  and  in  some  instances  the  mere 
appearance  of  a  rootlet  is  all  that  is  put  forth ;  and 
whether  it  be  large  or  small,  the  spire  and  root  subtract 
the  elements  of  the  starch  and  other  solvent  matter,  in 
appropriate  portions  for  the  formation  of  sugar;  and 
sugar  can  be  made,  though  not  so  freely,  without  ger- 
minating the  com  at  alL  Again,  it  is  necessary  to 
remember,  that  it  is  not  until  the  spire  breaks  forth 
into  light,  that  the  kernel  begins  to  liquefy  to  feed  it : 
hence  the  precaution  of  all  maltsters  to  stop  the  vege- 
tation by  drying  before  such  an  accident  occurs,  some 
allowing  the  spire  to  extend  two-thirds,  some  three- 
fourths,  and  others  seven-eighths,  up  the  back,  according 
to  custom,  conviction,  or  notion. 

Objection  10. — UnsprinMed  barley  emits  a  vapour 
upon  the  kUn,  whick  shows  thai  it  carries  with  it  water 
eruMghfr(yni  the  cistern  to  malt  it  completely. 

Reply. — ^This  is  no  proof  that  the  escaping  vapour 
may  not  be  so  far  exhausted,  so  contaminated,  and  so 
dissipated  in  the  grain,  tliat  it  has  long  been  unfit  for 
affording  any  further  support  to  the  germ,  or  for  pro- 
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liMigisig  its  yitalitj.  The  grab  must  be  drier  than  it 
was  before  steeping,  were  it  to  emit  do  vapour  upon  the 
kihL 

Objection  11. — Another  cbject  in  sprinUingf  %8  to  in- 
creaae  Ae  mecLSure  some  ten  per  cent. 

Bbplt. — ^The  measure  is  certainly  increased,  but  the 
accession  of  bulk  to  the  maltster  is  not  half  so  much  as 
tea  per  cent :  it  would  be  better  if  it  were  so,  provided 
that  the  other  advantage  of  above  five  per  cenL  increase 
in  fermentable  matter,  which  is  insured  hj  the  sprink-r 
ling  system,  could  at  the  same  time  be  retained,  to 
afford  some  compensation  for  the  increase  of  duty  avail<^ 
able  to  the  excise. 

Objection  12. — Watered  mait  yields  from  twenty  to 
thirty  per  cent  less  extract  than  unwatered. 

Reply. — ^This  is  a  wide,  and  undoubtedly  a  wilful, 
mistake,  and  may  more  properly  be  called  a  perversion. 
The  author  has  repeatedly  taken  experiments  during 
several  years,  in  order  to  meet  this  assertion  demon- 
stratively; and  the  following  is  the  average  result, 
which  establishes  the  superiority  of  the  sprinkled  com 
over  the  imsprinkled,  upon  a  ground  that  any  other  fair 
series  of  experiments  wiU  prove  to  be  undeniable : — 


TaXATHSVT. 

Quar- 
ten 

•taoped. 

Measun 

when  dried 

and 

•oreened. 

Weight 

per 
bathel. 

Qoar- 

ten 

mashed. 

Extract 
quarter. 

Sprinkled  .. 
UnsprinUed 

as 

25 

26-3 
25-6 

40f 

41i 

25 

25 

90-4 
86-2 

Showing,  that  though  the  additional  increase  in  mea- 
sure, or  outcast,  is  not  three  per  cent,,  the  additional 
extract  from  an  equal  quantity  brewed  is  4'2  upon  86*2, 
or  4*87  per  cent.,  completely  contradicting  the  assertion 
of  the  non-sprinklers.     One  thing  that   ought  to  be 
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noticed  Ib  this,  that  the  husky  barley  gauges  much 
more  in  proportion  to  its  original  bulk,  both  in  the 
cistern  and  the  couch,  and  consequently  pays  more 
duty  than  the  bolder  kinds,  which  are  the  best ;  but 
here  we  have  an  outcast  to  counterbalance  some  of  the 
loss  sustained  by  steeping,  flooring,  waste,  &a,  esti- 
mated in  the  report  of  the  Scotch  commission  at  eight 
per  cent,y  provided  our  barley  have  been  good,  besides 
obtaining  the  preference  in  the  market,  as  a  reward  for 
extract  and  flavour.  To  the  brewer  who  makes  his  own 
malt,  the  comparative  value  stands  thus,  supposing  that 
his  malt  in  each  case  stood  him  in  58&  per  quarter ; 
each  malt  having  been  screened  once,  and  alike : — 

£.  s.  cL    £.8,    d 
25  quarters  sprinkled  at  588.    72  10  0 
105  lbs.  additional  extract  on 

25  qrs.  brewed,  at  Sd  .  .      3  10  0 
10-4  bushels  outcast,  at  7a  3(2.      3  15  5 


25  quarters  unsprinkled,  at 

588. 72  10  0 

4-8  bushels  outcast,  at  7&  3(2.      1  16  0 


79  15    5 


74    6    0 


6     9     5 

Extract  from  the  out- 
cast, sprinkled  ...  1*3  qr.  117^  lbs. 
Ditto,  unsprinkled  .  .  0*6  qr.    51|  lbs. 

Difierence   saved   on 
outcast  alone   ...  0*7        65|lbB.  at  8<2.  2    3  10 


Total  extra  profit  on  25  quarters  steeped  .  .  7  13    8 
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Being  10}  per  cent  upon  the  cmUay  in  favour  of  due 
and  wholesome  sprinkling,  but  not  upon  the  measure. 

We  may  again  observe,  that  the  difference  in  the 
measure  is  caused  by  the  strongest  roots  of  the  watered 
com  not  breaking  off  so  near  the  end  of  the  grain  as 
those  of  the  unwatered,  and  that  the  root  end  of  the  husk 
is  abo  more  extended  by  being  occupied  by  the  stumps 
of  thicker  and  stronger  roots,  so  that  the  corns  keep 
one  another  &rther  asunder  in  the  measure ;  and  this 
is  a  more  correct  way  of  accounting  for  a  decrease  of 
weight,  than  by  supposing  that  it  is  occasioned  by  the 
exhaustion  of  the  kernel  by  germination. 

Kilns  and  Drtino.— The  limits  of  this  publication 
prevent  any  lengthy  observations  on  the  structure, 
advantages,  and  disadvantages  of  the  numerous  kinds 
of  kilns  on  which  the  diying  part  of  the  process  is 
effected:  it  must  suffice  to  suggest,  that  the  diying- 
floor  should  be  sufficiently  capacious  to  accommodate  a 
whole  steeping  at  once,  at  a  moderate  depth  of  from 
eight  to  ten  inches.  The  floor  may  consist  of  hair-cloth, 
pierced  iron,  tiles,  or  wire ;  but  the  latter  is  preferable 
by  &r  to  any  thing  liable  to  choke  up,  and  affords  a 
readier  access  and  more  equal  -distribution  of  heat  to 
the  grain.  It  is  also  suitable  for  imparting  any  grada- 
tion of  colour,  from  the  palest  to  the  brownest,  though 
a  little  more  attention  to  the  fire  may  be  necessary 
when  diying  pale  malt  upon  the  wire,  than  is  demanded 
by  the  tiles.  Cokes,  anthracite-coals,  dry  and  green 
wood,  and  peat,  are  used  for  this  purpose,  according  to 
locality,  price,  and  the  colour  in  request ;  that  which 
dries  off  the  greatest  quantity  at  the  smallest  expense, 
without  impairing  the  flavour  of  the  malt,  is  the  best 
In  some  instances,  hot-air  tubes,  leading  fit>m  the  frir- 
naoe,  fire-place,  or  hot-air  chamber,  and  some  two  feet 
through  the  drying-floor,  have  been  adopted,  and  found 
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to  answer  the  purpose  remarkably  well,  in  mrefyiiig  the 
moisture  and  air  that  hover  on  the  surface  of  the  grain, 
and  thereby  causing  it  to  ascend  directly  through  the 
com,  instead  of  the  maltman  having  to  turn  the  sweats 
ing  and  refrigerating  corns  to  the  bottom,  again  to 
cause  the  rarefaction  and  condensation  of  the  moisture 
iand  vapour  in  their  passage  firom  the  wire  through  the 
cold  surface.  By  this  contrivance,  besides  a  saving  in 
fuel  of  from  10  to  15  per  cent.,  the  flavour  of  the  malt  is 
preserved,  through  not  being  exposed  so  repeatedly, 
after  the  commencement  of  drying,  to  the  vicissitudes 
of  heat,  cold,  aridity,  and  humidity,  and,  consequently, 
by  being  subject  to  less  evaporation  of  the  aroma  of  the 
malt,  which  inevitably  escapes  with  the  vapour.  A  wire 
tube  placed  in  each  comer  of  the  drying-room,  descend- 
ing through  the  floor  of  the  kiln,  and  standing  about 
eighteen  inches  above  the  grain,  will  be  of  similar 
utility. 

When  a  steeping  is  dried  ofF  at  two,  three,  or  four 
times,  the  first  kiln  must  either  be  malted  too  little,  or 
the  last  grown  too  much,  either  of  which  casualties  will 
present  inequalities  in  the  sample ;  and  besides  this,  as 
much  less  time  and  more  heat  are  thus  engaged  in  dry- 
ing each  separate  portion,  there  is  a  danger  of  refixing 
the  gluten,  and  enveloping  the  partially  converted  hor- 
dein  and  starch  together  during  the  drying ;  and  in 
this  way,  much  hard,  steely,  and  brittle  malt,  may  be 
accounted  for. 

A  great  improvement  in  the  process  of  drying  malt 
has  lately  been  effected  by  means  of  Stead's  patent, 
already  referred  to,  through  the  propulsion  of  air  heated 
between  the  propelling  fan  and  the  kiln,  and  raised  to  a 
higher  or  lower  temperature,  according  to  the  colour 
which  the  maltster  is  desirous  to  impart  to  his  spe- 
cimen.    By  another  contrivance  he  draws  the  air  from 
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the  kiln  by  a  fan :  the  kiln  being  made  as  nearly  air- 
tight as  possible,  the  fan  is  applied  above  it,  and  causes 
the  current  of  heated  air  from  below  to  pass  through 
the  vacant  space  for  the  purpose  specified. 

Another  of  his  novelties  is  the  introduction  of 
''Tower  Eihis,"  consisting  of  a  range  of  four  Idlns, 
one  above  another,  so  that  when  the  quantity  is  large, 
he  first  chaiges  the  uppermost  kiln,  and  when  it  has 
remained  there  awhile,  runs  it  upon  the  second,  and 
chai^ges  the  top  with  a  fresh  supply,  thus  continuing  to 
lower  it  from  kiln  to  kiln,  till  at  length  it  is  drawn  at 
the  bottom:  thus  each  portion  receives  equal  treat- 
ment, or  any  may  be  altered  if  the  first  have  been 
unsatisfiEu^tory.  Here,  too,  he  applies  his  fan  as  before, 
"  to  fisusilitate  the  drying  process." 

Upon  the  whole,  Mr.  Stead's  plans,  of  which  this  is 
the  last,  appear  to  the  author  to  be  decidedly  me- 
ritorious, and  admirably  adapted  to  extensive  concerns 
where  intelligent  workmen  are  kept. 

A  thermometer  about  two  feet  long,  with  a  scale  of 
some  eight  inches'  range,  the  frame  pointed  at  the 
bottom  as  before  directed,  and  extending  four  or  five 
inches  below  the  bulb,  is  indispensable  where  uniformity 
is  desired  Here  tliis  instrument  may  be  used  to  con* 
siderable  advantage,  as  the  maltman  may  regulate  his 
fire  or  his  dampers  according  to  the  degree  of  heat  re- 
quired to  pass  through  the  grain  during  any  period  of 
the  process. 

Pale  Halt. — ^The  most  profitable  manner  of  drying 
pale  malt  is  to  do  a  whole  floor  without  hindrance,  and 
slowly  to  occupy  from  three  and  a  half  to  four  days  in 
the  operation.  During  the  first  twenty-four  hours  the 
heat  may  be  maintained  at  80°  to  84°,  and  the  malt 
must  be  turned  once  or  twice  with  a  fork.  In  the 
second  twenty-four  hours  the  heat  may  rise  from  6° 
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to  10*^,  and  the  kiln  must  be  turned  three  or  four-times 
more,  the  heat  not  exceeding  90®  at  the  end  of  the 
fiecond  day.  On  the  next  day  it  may  range  from  95** 
to  98°,  the  turning  being  continued  as  before;  and 
during  the  last  twenty-four  hours  the  heat  may  be 
allowed  gradually  to  advance  to  120°  or  so,  and  for 
malts  less  pale  proportionably  higher. 

Pale  malt  for  India  ale  should  be  dried  on  kilns 
at  least  fourteen  feet  above  the  fire,  in  which  case  the 
air-chamber  wiU  be  capacious  and  lofty.  The  furnace 
should  be  constructed  so  as  to  enable  the  workman  to 
exercise  the  utmost  control  over  the  hot  and  cold 
currents  for  several  hoiu^  without  his  attendance ;  and 
in  all  cases  some  hot-air  should  be  made  to  pass  direct 
from  the  ftunace  over  the  com  in  upright  tubes,  as 
mentioned  elsewhere.  It  is  preferable  to  unload  the 
kiln  without  damping  the  fire  or  permitting  the  malt  to 
cool ;  and  this  being  done,  to  screen  immediately  and 
store  away  hot  in  a  close  dry  room.  Some  experienced 
maltsters  contend  that  it  is  preferable  to  trample  off  the 
root  and  store  it  away  with  the  malt,  because  it  fills  up 
the  interstices  and  excludes  the  air ;  while  others,  who 
make  for  sale,  say  that  it  acts  more  effectually  if  left 
on.  The  best  way  is  to  tread  off  the  root,  all  over  the 
malt,  as  a  covering;  but  the  salesman  maltster  had 
rather  decline  screening  till  his  malt  is  sold,  that  it 
may  remain  light  in  an  open  store,  and  swell  a  little  by 
the  effect  of  the  atmosphere  playing  through,  which  will 
also  toughen  the  roots  to  prevent  their  breaking  off 
close  to  the  husk  ;  but  these  considerations  cannot  serve 
the  malting  brewer,  who  calculates  his  profits  by  that 
unerring  instrument  the  saccharometer,  and  to  whom 
richness  and  aroma  are  so  desirable  and  so  valuable. 

Brown  Malt  is  made  and  dried  in  a  similar  manner 
to  pale,   excepting  that  before  it  is  perfectly  dried, 
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a  little  water  is  sprinkled  over  it  upon  the  kiln,  to 
give  flexibility  to  the  husk  ;  and  the  drying  is  finished 
by  a  brisk  heat  derived  from  dried  beech  or  other 
timber,  and  during  this  latter  part  of  the  process  the 
grain  is  not  above  two  inches  thick,  and  is  constantly 
being  turned. 

Another  mode  of  high-drying  has  recently  been 
adopted  by  the  late  Mr.  Poole,  of  Camberwell  New 
Road,  who,  in  November,  1843,  took  out  a  patent  for 
the  merit  of  having  combined  rotatory  motion  in  con- 
nexion with  a  cylinder,  heated  exteriorly  by  an  oven  or 
furnace,  though  he  has  laid  no  claim  to  the  invention  of 
the  cylinder  itself,  which  has  long  been  used  as  a  roast- 
ing apparatus ;  and  it  is  clear  that  in  this  application  of 
the  principle  it  will  either  roast  or  merely  dry,  though 
he  titles  his  scheme  "  improvements  in  drying  malt." 
His  mode  of  procedure  specifies  to  put  his  malt  into 
a  cylinder  of  wire-cloth,  placed  within  the  iron  one,  in 
an  oven  or  the  flue  of  a  furnace,  the  cylinder  having 
arms  by  which  it  is  fixed  to  a  hollow  shaft,  made  to 
revolve  by  hand  or  otherwise.  The  heated  air  then 
passes  inwardly  through  the  wire-cloth  to  the  grain 
contained  within  it,  which  it  permeates,  and  escapes 
out  again  through  the  hoUow  shaft,  one  end  of  which  is 
prolonged  outwardly  from  the  oven,  so  that  by  the  aid 
of  a  rack  and  pinion  the  cylinder  may  be  drawn  from 
the  oven  at  pleasure,  as  the  state  of  its  contents  may 
require.  The  oven  is  closely  fitted  with  doors  both  at 
the  place  for  withdrawing  the  cylinder  and  also  at  the 
exit  end  at  which  the  heated  air  and  gases  issue ;  and 
thus,  when  the  cylinder  is  in  action,  no  air,  &c.  can 
escape  except  through  the  drying  grain,  and  thence  by 
the  prescribed  channel. 

Bi^WK  Malt. — ^Another  method  of  making  brown 
malt,  which  is  followed  by  most  of  the  maltsters  in  and 
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around  the  metropolis,  is  to  lay  the  vegetated  barley  on 
a  wire-kiln,  in  a  tolerably  moist  condition,  £rom  half  an 
inch  to  an  inch  thick  only,  and  immediately  to  dry  it 
off  with  blazing  straw,  where  it  can  be  had,  or  more 
usually  with  wood,  where  straw,  whin,  or  fern  is  not  pro- 
curable, keeping  it  constantly  in  turning  by  men  with 
shovels,  who,  through  the  intensity  of  the  heat  and 
fiimes,  added  to  their  labour,  are  nude  with  the  excep- 
tion of  drawers  and  dog&  The  grain  thus  expeditiously 
dried  has  the  term  blown  malt  applied  to  it,  through  hav- 
ing acquired  an  unnatural  size  from  the  sudden  exj^an^^ 
sion  of  the  husk  by  the  forcible  rising  of  the  farina  and 
steam  within. 

PoKTBB  or  Blaok  Malt,  commonly  called  Patbnt 
malt,  from  a  patent  granted  for  the  invention  and 
manufecture  of  it  in  1817,  to  Daniel  Wheeler,  of  the 
parish  of  St.  George,  Middlesex,  is  the  legal  colouring 
matter  used  in  porter  brewing,  and  is  prepared  by  roast- 
ing common  pale  malt  in  cylinders,  like  coffee,  at  a  heat 
of  360°  to  400''.  These  cylinders,  constructed  of  thin 
iron,  are  made  to  revolve  over  an  enclosed  furnace,  till 
the  malt  within  them  acquires  sufficient  darkness  of 
colour  to  answer  the  purpose  intended.  This  prejiara- 
lion  is  by  some  thrown  into  the  copper  with  boiling 
worts  brewing  into  ale,  merely  to  extract  its  colouring 
matter,  which  is  done  without  solving  its  fimna ;  others 
mash  it  with  their  ordinary  malt ;  and  a  third  class  put 
part  into  the  mash-tun  and  part  into  the  copper.  Any 
kiln  of  unvegetated  or  deaf  malt,  or  brown  malt  which 
has  over-dried,  may  be  turned  to  this  purpose,  if 
scorched  till  unfit  for  brewing  into  ale.  VTheeler  s 
patent  superseded  the  use  of  essentia  biruiy  or  sugar 
wort  evaporated  to  a  treacle-like  consistency,  the  sale 
of  which  had  been  monopolised  by  the  celebrated  Alder- 
man Wood 
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CoiWTiTUTioK  OP  Malt. — ^We  see,  by  the  analysis  of 
barley  and  malt,  given  in  the  forgoing  Table,  that  the 
hordein  or  matter  of  bariey  decreases  43  per  cent,  by 
the  malting  process,  that  the  sugar  increases  lO.per  cent, 
its  parent  starch  22  per  cent,,  and  the  next  kindred  in- 
gredient, mucilage,  10  per  cent,  the  hordein  having 
assumed  the  character  and  constitution  of  one  or  the 
other  of  them,  according  to  the  degree  of  transmutation 
that  it  has  undei^gone ;  whilst  the  gluten,  containing 
of  course  the  albumen,  has  diminished  two-thiids,  and 
yet  left  sufficient  remaining  to  carry  on  the  work  of 
future  conversion  ;  whence  we  once  more  infer  that  the 
hordein,  which  is  the  crude  ingredient,  first  yields 
starch  in  malting;  that  this  portion  afterwards  gra- 
dually becomes  sugar ;  and  that  the  gum  of  the  first 
formation  is  the  first  also  to  yield  sugar  by  transition ; 
and  by  parity  of  reasoning  we  conclude  that  the  gum 
yielded  by  the  bursting  starch,  which  the  analyst  has 
here  confounded  with  mucilage,  was  the  last  formed, 
and  had  not  time,  while  on  the  maltster's  floors,  for 
farther  transmutation  into  sugar;  but  we  do  not  by 
any  means  charge  the  trader  with  the  imperfection, 
because,  if  he  had  humoured  the  farther  progress  of 
v^etation  till  more  of  the  hordein  had  become  starch, 
and  the  starch  already  formed  had  more  of  it  become 
sugar,  neither  he  nor  the  brewer  would  have  been  any 
gainer  thereby  ;  for,  as  before  observed,  both  the  aero* 
spire  and  the  radicle  are  principally  nourished  and 
maintained  by  the  newly  formed  fluid  sugar  after  the 
former  breaks  through  the  husk  ;  so  that  it  is  better  to 
stop  here,  and  to  transmute  the  remnant  by  some  sub^ 
sequent  mode  of  treatment  less  hazardous,  since  an  ex- 
tension of  the  malting  process  would  present  even  less 
saccharum  than  now  matured,  as  the  longer  and  hardier 
the  blade  grows,  and  the  more  lengthy  and  ramified 
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the  rootlets  become,  the  more  of  this  sweet  nutriment 
they  require  to  devour  for  their  support ;  and  if  left  to 
the  care  of  nature  alone,  they  would  completely  empty 
the  husk. 

The  analysis  of  barley  chosen  for  the  Table  is  not 
quite  so  exact  in  numbers  as  one  of  barley-meal  by 
Einhof,  who  has  starch  and  hordein  67*19,  saccharum 
5*21,  mucilage  4'59,  gluten  3'52,  phosphates  0*24,  vola- 
tile matter  9'38,  husk  6*77,  albumen  112,  undescribed 
1*98.  In  some  of  the  leading  particulars  the  two  ac- 
counts differ  but  little,  yet  it  appears  that  full  20 
per  cent  of  that  which  Proust  could  save  in  transmutant 
or  convertible  farina,  was  lost  by  Einhof  in  separating 
his  husk  from  the  substance,  and  permitting  a  quantity 
of  his  meal  to  evaporate  and  fly  off  in  volatility ;  and 
that  the  material  which  one  separates  as  albumen,  the 
other  has  passed  unnoticed  or  classed  as  resin,  and 
neither  of  them  has  noticed  the  oil 

The  character  given  of  resins  is,  that  they  abide  in 
almost  all  plants,  and  in  almost  every  part  of  the  plant; 
that  they  are  tasteless  and  inodorous  unless  they  retain 
some  volatile  oil ;  and  that  they  are  kept  in  solution 
by  that  oil  when  extracted  from  the  plants  that  bore 
them ;  but  that  when  the  oil  becomes  exposed  to  the 
air,  it  either  escapes  or  is  converted  into  resin  by  the 
absorption  of  oxygen.  Thomson  supposes  that  resin  is 
in  reality  volatile  oU,  not  only  combined  with  oxygen, 
but  also  deprived  of  some  of  its  hydrogen,  and  splits 
the  opinion  as  to  its  destination  with  Proust,  who  says 
that  ''when  volatile  oil  is  exposed  to  the  air,  it  is 
partly  converted  into  a  resin  and  partly  into  a  crystal- 
lised acid."  Well,  therefore,  may  the  2  per  cent  lost 
in  Einhof  s  analysis  through  his  haste  to  evaporate, 
include  the  1  per  cent,  observed  by  Proust  in  his  cooler 
process.     Such  is  the  ready  fate  of  the  resin  of  barley  or 
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malt,  which,  bj  its  solution  and  dilution,  tinges  wort 

inth  a  golden  colour. 

We  have  seen  that  green  barley  is  one-half  volatile 
matter,  including  the  oil ;  that  meal  does  not  contain 
10  per  centy  though,  according  to  Einhof,  barleycorns 
contain  43  parts  in  384,  or  rather  more  than  11  per 
centy  though  its  resin  amounts  only  to  1  per  cerU,y 
which  it  retains  in  the  state  of  malt ;  and  this  shows 
that  the  whole  or  most  of  the  matter  accounted  volatile 
gradually  disappears,  except  the  oil,  which  will  go  like- 
wise, unless  by  chemical  synthesis  it  combines  with 
oxygen  to  form  the  more  concrete  substance  which  is 
found  to  be  a  species  of  resin. 

The  necessity  of  preserving  this  transient  qualifica- 
tion of  the  barley,  which  is  done  by  malting,  is  better 
known  and  more  appreciated  in  the  distillery  than  the 
brewhouse,  as  it  is  asserted  that  whiskey  owes  its  pecu- 
liar flavour  to  '*  a  volatile  oil  that  exists  in  the  bar- 
ley," and  which  is  known  to  dissolve  in  six-times  its 
weight  of  alcohol,  or  double  its  weight  of  ether.  Hops 
yield  a  similar  substance,  for  when  they  are  digested  in 
alcohol,  chemists  find  a  greenish  yellow  solid  matter, 
consisting  "  partly  of  oil  and  partly  of  resin ;"  but  the 
older  the  hops,  the  more  resinous  it  is ;  which  again 
shows  that  the  volatile  oil  progressively  transmutes 
and  becomes  more  concrete  in  its  nature;  and  then, 
according  to  Payen  and  Chevallier,  who  have  tested 
it>  it  will  require  water  ten  thousand  times  its  weight 
to  bring  it  into  solution. 

Resins,  as  appears  from  various  authorities,  generally 
contain  from  77  to  83  per  cent,  of  carbon,  and  about 
equal  quantities  of  hy<hx)gen  and  oxygen ;  and  best 
volatile  oils  from  80  to  near  90  per  cent,  carbon,  and 
Ktile  oxygen  or  none,  and  are  devoid  of  nitrogen  also. 
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We  will  now  take  the  elementary  principles  that  conr 
stitute  the  more  prominent  characteristics  in  the  tmna- 
mutation  of  malt,  and  compare  them  relatively. 


ELSMBHTf. 

SyalxdB. 

Hoidein. 

Starch 

of 
Malt. 

Gum 
Mucilage. 

Supr 
Malt. 

Gkikui. 

Oxvipen •.. 

0. 
C. 
H. 
Az. 

49-39 
44*44 

617 

51-8 

41-6 

6*6 

53*09 
41*4 
6-61 

56  71 
36*2 
709 

22 
557 

Carbon 

Hydrogen 

Nitrogen  (Azote) . . 

7« 
14*5 

Total  

.• 

100 

100 

100 

100 

100 

By  whom  Analysed  .  . 

•  • 

ThomBon. 

Biande. 

Maxoet. 

Pronat. 

Manet. 

This  Table,  compared  with  the  elements  of  various 
similar  substances  before  made  prominent  in  this  chapr 
ter  and  the  former,  affords  two  elucidations :  one  of  the 
approximate  or  absolute  Identity  of  products  obtained 
by  chemists  of  divers  nations  from  the  same  sub- 
stances ;  and  the  oth^  explaining,  at  one  view,  the 
changes  that  take  place  during  the  conversion  of  barley 
into  malt,  through  the  secret  powers  of  germination.  The 
comparison  between  unconverted  hordein  and  the  same 
turned  into  starch  of  malt,  already  appears  in  the  for- 
mer part  of  this  chapter  (page  63),  the  latter  in  the 
same  numbers,  and  the  former  nearly  so,  except  that 
Thomson  has  not  detected  the  nitrogen,  of  which  Proust 
gives  nearly  2  per  cent,  distinct  from  the  oxygen ;  and 
there  also  this  kind  of  starch  stands  distinguished  from 
that  obtained  from  raw  materials.  The  "gum  or  muci- 
lage" here  inserted  does  not  identify  itself  by  any 
means  with  the  amidin  or  gum  of  solvent  starch,  as 
given  at  page  39,  in  any  of  its  elements,  but  would 
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nearly  resemble  Querin  Varry's  mucilage  of  linseedj 
were  we  to  consider  the  probability  of  Harcet's  carbon 
being  nnited  with  nitrogen ;  and  the  coincidence  may 
serve  as  a  key  to  unlock  the  mystification  which  has 
eonfounded  these  two  proximates  in  the  hands  of 
analysts.  The  elements  of  the  sugar  of  malt  are  nearly 
as  those  of  the  sugar  resulting  from  starch,  as  exposed 
at  page  34,  chap,  ii.,  but  do  not,  of  course,  agree  with  the 
principles  of  the  cane  sugar,  except  in  the  amount  of 
hydrogen  ;  and  it  is  again  remarkable  that  the  above  is 
all  but  identical  with  that  obtained  by  Proust  himself 
from  starch  and  honey,  which  yielded  exactly  alike, 
each  containing  C.  36-36,  0.  56*57,  H.  7*07 ;  and  Saus- 
sure's  analysis  of  sugar  of  grapes  is  C.  3671,  0. 56*51, 
H.  6'78 ;  but  ciystallised  sugar,  according  to  Berzelius, 
Bmnner,  Proust,  and  Liebig,  as  well  as  Gay  Lussac  and 
Thenard,  noticed  before,  contains  from  5  to  6  per  cent, 
more  carbon  and  as  much  less  oxygen. 

In  the  second  place,  a  decrease  of  hordein  and  an 
increase  of  mucilaginous  gum,  show  how  a  portion  of 
the  former  is  converted  by  the  maltster  into  the  latter, 
through  an  exchange  of  3  per  cefivL  of  carbon  and  about 
a  half  |>^  cent,  of  hydrogen,  for  an  equivalent  supply  of 
oxygen  from  the  water  or  the  air,  that  between  this 
and  starch  there  exists  a  difference  of  1  per  cent  in 
the  hydrogen,  a  larger  countercharge  of  oxygen,  with 
very  little  disparity  of  carbon;  this  mucilage  coming 
directly  from  the  seed  or  its  hordein,  chiefly  by  an 
accession  of  oxygen  and  a  loss  of  carbon,  under  new 
circumstances.  The  gluten,  which  appears  to  contain 
i  per  cent,  more  oxygen  and  less  carbon  than  that  given 
by  Boussingault  at  p.  57,  or  by  Jones  from  wheat  at 
p.  46,  shows  a  completely  different  arrangement  of  the 
elements,  besides  an  appropriation  of  14^  per  cent,  of 
nitrogen,    and  proves  it  to  be  altogether  a  different 
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substance  from  those  that  ran  from  one  into  another 
through  a  transmutant  disposition:  thus  it  sustains 
its  own  character  throughout,  though  not  its  quantity, 
as  it  undoubtedly  aids  the  various  transitions,  and 
helps  to  form  the  root. 

These  decompositions,  at  different  stages  of  the  process, 
sufficiently  account  for  the  carbonic  acid  gas  found  in 
the  floors  of  the  malthouse,  though  it  is  not  very  con- 
spicuous there,  on  account  of  its  being  buoyed  by  the 
lighter  elements  blended  ynth  it,  and  kept  in  agitation 
by  progressive  chemical  change.  It  is  also  worthy  of 
observation,  that  throughout  all  these  transformations 
the  hydrogen  and  oxygen  increase,  and  yet  constantly 
maintain  about  the  same  proportion  to  each  other  which 
they  hold  in  the  formation  and  constitution  of  water, 
but  that  with  mucilage  it  is  otherwise,  the  hydrogen 
being  considerably  reduced ;  therefore,  the  elements  of 
this  substance  are  not  in  keeping  with  those  stages  of 
transition,  but  it  is  a  distinct  kind  of  matter  not  de- 
pendent thereon ;  and  again,  that  as  the  carbon  con- 
tinues diminishing  while  the  oxygen  increases,  malt 
sugar  is  an  oxide  of  starch,  and  malt  sugar  is  oxidised 
hordein. 

Tests  of  Malt. — ^The  best  pure  malt  is  light,  because 
it  has  been  well  digested  ;  and  if  the  malt  heap  contains 
much  rootlet  or  "  commings,"  it  has  grown  too  long,  and 
especially  if  the  "  cockspur"  appears,  which  is,  in  fact, 
the  yoimg  plumula  shot  through  the  husk  at  the  ex- 
pense of  the  saccharum.  Equality  of  colour  and  uni- 
formity of  size  are  both  good  tokens,  unless  one  end  be 
friable  and  the  other  hard ;  for  the  change  is  progressive, 
beginning  at  the  lower  end  of  the  seed,  and  keeping 
pace  with  the  growth  of  the  acrospire  till  it  comes  out 
at  the  top,  when  the  whole  will  crumble,  and  all  further 
progress  robs  the  seed  of  its  saccharum,  and  the  whole 
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object  of  malting,  as  observed  by  the  Scotch  Commis- 
rioneiBy  is  to  produce  this  entire  change  in  the  kernel. 
"  It  is  in  the  power  of  a  maltster,"  says  a  shrewd  and 
well-informed  writer  on  the  subject,  "  to  make  the  malt 
'as  unproductive  as  he  pleases,"  by  simply  letting  his 
gnun  lie  on  the  floor  a  day  or  two  longer  than  neces- 
«aiy ;  for  if  the  acrospire  is  permitted  to  grow  through 
the  husk,  the  starchy  matter  undergoes  a  very  different 
change  firom  that  of  conversion  into  saccharum,  for  it 
assumes  the  appearance  of  milk,  in  which  state  it  is 
soon  sucked  up  by  the  thirsty  plumula,  reducing  the 
husk  to  mere  chaff;  and  hence  the  slightest  appearance 
of  codvpur  indicates  excessive  lightness  and  an  approach 
to  nonentity  in  the  malt.  . 

A  thin  wiry  rootlet  is  likewise  a  bad  sign,  and  for 
this  reason, — ^that  in  barley  sown  in  good  soils,  the  root 
is  moderately  short  and  bushy,  the  effort  of  nature 
being  the  support  of  the  blade  ;  but  that  if  put  to  vege^ 
tate  in  loose  or  inappropriate  land,  the  roots  run  out 
much  longer,  to  the  detriment  of  the  plumula  or  stem ; 
and  from  the  same  natural  reason,  if  kept  remaining  in 
a  loose  heap  on  the  malting-floor  for  any  length  of  time, 
the  warmth  and  moisture  wiU  wiredraw  the  rootlets  very 
much,  and  thereby  impede  the  process  and  impoverish 
the  future  malt  Such  treatment  may  be  a  successful 
mode  of  increasing  the  outcast,  and,  consequently,  the 
measure ;  but  it  is  not  the  way  to  obtain  permanent 
custom  in  the  sale. 

It  is  unnecessary  to  dwell  upon,  and  almost  super* 
fluous  to  allude  to,  the  demerit  of  malt  made  from 
bariey  prematurely  cut  or  ill-harvested.  It  has  been 
wisely  observed,  that  the  paltry  consideration  of  having 
no  other  immediate  work  for  a  labourer,  whose  hire 
does  not  exceed  twelve  shillings  a  week,  has  firequently 
been  the  cause  of  mowing  barley  before  its  arrival  at 
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maturity,  and  has  ultimately,  from  the  deficiency  and 
inferiority  of  the  yield,  cost  the  employer  a  week's 
wages  to  cover  the  damage  done  in  a  few  hours.  The 
same  is  applicable  to  barleys  harvested  in  the  wet, 
sometimes  to  the  value  of  a  shilling  in  every  five ;  and 
it  is  important  to  remark,  that  malt  made  late  in  the 
season,  when  the  weather  is  becoming  warm,  is  very 
inferior  in  its  strength  and  constitution,  fi-om  possessing 
lactic  acid  and  other  objectionable  properties,  which 
operate  against  the  keeping  quality  of  the  beer,  and 
thereby  counteract  its  otherwise  natural  potency. 

Another,  and  now  very  common  test  of  the  virtue  of 
malt,  but  by  no  means  novel  as  an  experiment,  is  to  put 
a  handful  into  a  glass  of  cold  water,  when  the  well- 
malted  seeds  swim,  and  will  fioat  twenty-four  hours 
before  they  absorb  a  sufficiency  of  water  to  precipitate 
them ;  but  the  flints,  or  unmalted  kernels,  inmiediately 
sink  to  the  bottom;  and  those  partially  made  dip 
obliquely,  like  magnetic  needles,  in  angles  of  depression 
that  adapt  themselves  to  the  extent  of  their  imper- 
fection, becoming  more  perpendicular  as  they  imbibe 
the  liquid  in  their  suspended  position,  till  their  gaseous 
buoyancy  is  overpowered  by  imbibition,  on  whidi  they 
taJl  to  the  bottom  after  the  flints  and  grit ;  and  no 
greater  proof  of  inequality  in  the  perfection  of  the  malt 
can  be  found,  than  in  the  variety  of  positions  taken  by 
the  several  corns  when  dropped  upon  the  water.  The 
sample  is  good  when  the  sunk  corns  stand  upright  in 
the  glass.  After  all,  experienced  dealers  can  decide  at 
first  sight;  and  with  the  eye,  the  teeth  and  palate 
seldom  fidl  as  tests  in  proving  quality. 

Malt  newly  pulverised  is  inflanmiable,  and  apparently 
electrical  The  destruction  of  Barclay's  brewhouse, 
London,  in  1832,  was  caused  by  the  accident,  that  a 
man  happened  to  lift  one  of  the  covers  upon  the  box 
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of  the  Jacob's  ladder  which  conveys  the  malt  to  the 
hopper,  and  to  thrust  a  lighted  candle  amongst  the  fine 
powder-like  malt  that  was  flying  about  when  the  ladder 
was  in  motion.  Undoubtedly,  the  dry  state  of  the  grain, 
and  its  electrical  condition,  arising  from  friction  in 
breakage  between  the  rolls,  had  occasioned  a  state  of 
gradual  decomposition,  and  brought  some  hydrogen  into 
the  box  from  the  vast  quantity  of  malt  that  was  being 
crushed  at  once,  and  hence  its  inflammability ;  but  the 
danger  of  such  an  accident  does  not  arise  when  the 
process  of  crushing  has  been  ended,  and  the  gases  have 
been  allowed  to  subside. 

Rbooybsiho  damaobd  Malt. — ^Unless  malt  be  per- 
fectly dried  and  well  stored  in  dry  rooms,  secluded 
from  atmospheric  currents,  it  will  absorb  moisture,  and 
thenceforth  a  decomposition  of  the  grain,  and  at  first  of 
the  nitrogenised  parts  in  particular,  takes  place ;  the 
husk  becomes  tough,  the  frurina  yellow  and  putrid,  and 
the  released  and  frigitive  elements  impart  a  foul  offen- 
siye  odour ;  and  it  is  needless  to  say,  that  such  malts 
never  produce  sound  beer.  Broken  roofs,  damp  walls, 
and  had  floors^  strongly  tend  to  beget  this  calamitous 
state,  and  to  render  the  health  of  the  stock  incurable  ; 
but  the  best  curative  known  to  the  author^  is  to  sprinkle 
the  damaged  mass  with  chloride  of  lime,  blending  them 
well  together  by  repeatedly  turning  and  mixing  the 
malt  well  with  the  Kme  till  every  com  becomes  en- 
veloped within  its  influence,  afler  which  the  whole 
should  stand  ten  or  twelve  hours  if  the  heap  is  thick, 
or  forty-^ight  hours  if  the  premises  afford  convenience 
to  spread  ii  thin.  By  this  means  the  strong  affinity 
which  the  lime  has  for  water  will  extract  it  from  the 
malt,  and  the  noxious  vapours  will  accompany  it  in  its 
exit,  at  the  same  time  neutralising  the  acidity  and 
putrescence  which  have  predominated.    The  malt  thus 
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medicated  must  next  be  subjected  to  gentle  diying  on 
the  kiln,  screened  twice,  and  brewed  immediately,  with 
two-thirds  or  three-fourths  of  a  superior  article ;  or  if  it 
is  coloured  brown  or  black  for  porter,  that  will  perhaps 
be  the  best  purpose  to  which  it  can  be  applied,  since 
when  mixed  with  uncorrupt  malt,  there  is  a  danger  of 
contaminating  the  whole  masL 

Trbatmbnt  op  Malt. — In  the  introductory  chapter  to 
this  treatise,  page  12,  among  other  definitions  it  is  ex- 
plained that  the  word  maU  is  the  idiomatic  Saxon  con- 
traction of  mailed,  signifying  bruised.  Theii;  Roman 
predecessors  called  a  broad-&ced  hammer  or  pestle 
maUeiUy  whence  the  origin  of  maU;  but  the  mill,  by 
the  Saxons  called  molin,  and  by  their  descendants  miln, 
as  we  learn  from  Domesday  and  other  ancient  records, 
was  a  mere  mechanical  invention  for  crushing  flour  or 
meal,  whereas  the  malt-mill  now  in  use  is  a  modem 
innovation,  introduced  for  expeditious  cutting  into 
larger  fractions ;  for  if  malt  be  ground  to  a  fine  powder, 
it  will  set  At  h  lower  temperature  than  such  as  is  ground 
into  bigger  pieces,  which  opposes  its  parting  with  the 
water  with  the  freedom  which  is  requisite  in  order  to 
obtain  a  transparent  solution,  and  hinders  at  least,  if  it 
does  not  entirely  prevent,  the  necessary  extraction  of 
the  valuable  portion  of  the  malt.  Sometimes  in  the 
application  of  mill-stones  set  for  coarse  grinding,  the 
smaller  corns  will  scarcely  be  touched,  or  only  partially 
ground,  though  the  larger  are  literally  pulverised,  and 
the  husks  are  so  minced  into  pieces,  that  the  raw  mealy 
flavour  of  the  £etrina  is  given  to  the  worts,  which  want 
of  uniformity  is  particularly  observable  in  the  finer 
brewings  for  ale.  Steel  mills  have  been  considered  an 
improvement ;  but  they  sever  the  husks  as  well  as  the 
kernels,  which  is  a  highly  objectionable  practice ;  for 
the  great  object  is,  to  have  the  grain  so  mailed  tliat  the 
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liquoT  may  have  free  access  to  every  portion  of  the 
kernel,  that  it  may  extract  its  virtue  without  suffering 
the  meal  to  collect  into  pasta  With  this  view  it  is 
better  so  £ftr  to  destroy  the  cohesion  of  the  interior  as 
to  detach  the  husk  from  the  meal  without  removing  it, 
but  converting  it  into  a  kind  of  bag  or  shell  which  shall 
confine  the  soluble  farina  within  its  own  boimds,  and  in 
a  subdued  state,  cohering,  as  Donovan  says,  "  with  just 
as  much  force  as  will  prevent  their  falling  into  flour/' 
In  plain  truth,  the  idea  of  a  malt-roll,  to  obviate  the 
evils  that  had  arisen  fr*om  fine  grinding  on  the  one 
hand  and  rough  on  the  other,  was  to  the  doctor  the  ne 
flu8  vUra  of  the  brewer's  art,  and  ingenuity  soon  grati- 
fied his  desire.  By  this  device  the  husks  are  crushed 
and  partially  severed  from  the  kernel ;  so  that  when 
the  (.grist  which  thou  grindest,  here  it  is  not,  but) 
mailed  grain  is  infused  in  water,  those  crushed  husks 
become  a  filter,  giving  out  only  that  from  within,  which 
is  valuable  and  flows  freely  through.  Hence  the  supe- 
riority of  rolls  to  mills  of  any  kind :  indeed,  they  are 
now  common  in  breweries,  and  have  been  found  to 
answer  in  all  the  important  points,  becoming  more  and 
more  efficient  as  talent  and  opportunity  have  improved 
their  construction.  They  waste  little  of  the  farina,  the 
expense  of  their  repair  is  very  trifling,  the  husk  is  not 
torn  and  rendered  so  fr^il  as  to  fall  in  pieces  in  the 
mash-tim,  yet  the  rolls  (at  least  such  as  the  author 
recommends)  are  sufficiently  close  to  pulverise  the 
whole  of  the  saccharised  contents,  leaving  the  imcon- 
verted  cuticle  and  less  fragile  portions  of  the  farina 
merely  split,  or  so  dislocated  as  to  be  still  held  together 
by  the  integuments :  thus  the  com  is  sufficiently  broken 
for  the  action  of  the  heat  and  water,  and  of  the  mashing 
machine ;  but  not  too  much  so,  as  by  the  ordinary  means. 
The  goods  also  are  light,  and  fr^e  from  those  pasty  de- 
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positions  so  much  to  be  guarded  against,  the  laige 
com  not  being  crushed  too  much,  nor  the  smaller  too 
little. 

In  order  that  the  rolls  may  break  the  com  perfectly, 
without  pulverising  the  husk,  which  is  their  principal 
utility,  they  should  be  of  the  same  size,  and  travel  with 
equal  velocity ;  for  when  one  is  larger  or  swifter  than 
the  other,  the  xmequal  pressure  on  the  com  tears  the 
cuticle  into  fragments.  Prior  to  rolling,  it  is  expedient 
to  introduce  a  wire  screen,  to  prevent  the  encroachment 
of  hard  substances,  and  is  valuable,  as  far  as  it  allows 
the  small  pieces  of  grit,  which  would  cut  the  rolls,  to 
pass  off  with  a  considerable  portion  of  the  rootlet  Mis- 
fortunes from  such  a  cause,  whether  arising  from  pure 
accident  or  from  a  mischievous  disposition,  are  not  alto- 
gether either  pleasant  or  profitable,  whether  a  cheek  or 
an  axle  be  broken,  whether  the  whole  fabric  be  shaken 
by  a  private  jerk,  or  whether  the  driving-gear  merely 
give  way,  and  the  cogs  be  stripped  off  a  bevel-wheeL 


The  following  Table,  compiled  from  official  informa- 
tion, shows  the  quantity,  in  bushels,  of  malt  charged 
with  duty  to  the  British  excise  every  ten  years,  from 
1770  to  1820,  and  every  year  since,  each  twelvemonths' 
accounts  being  made  up  to  the  5th  of  January.  An 
attentive  perusal  of  this  Table  wiU  show,  that,  notwith- 
standing the  great  increase  of  consumption  which  took 
place  immediately  on  the  removal  of  the  beer  duty  on 
the  10th  of  October,  1830,  yet  the  excessive  taxation 
to  which  our  countrymen  are  still  indirectly  subject 
through  the  legislative  impost  of  an  enormous  malt-tax, 
which  restricts  their  comfort  and  limits  the  supply, 
keeps  the  consumption  of  malt  almost  stationary,  not- 
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withstanding  the  immense  increase  of  population,  with 
which  the  demand  for  other  commodities  keeps  pace  ; 
and  another  remarkable  afiair  is,  that  although,  within 
the  ten  years  foDowing  the  repeal  of  the  beer  duty,  the 
increase  in  the  quantity  of  malt  consumed  exceeded 
26  per  cent,  of  the  former  level,  it  will  be  perceived,  on 
reference  to  the  Table  given  at  the  end  of  chapter  IX  of 
this  volume,  that  the  hop-duty  did  not  rise  in  the  same 
proportion,  as  it  is  to  be  presumed  that  it  ought  to  have 
done,  and  even  to  have  exceeded,  in  consequence  of  the 
great  recent  demand  for  bitter  ale,  particularly  for  the 
Indian  possessions ;  an  anomaly  which  would  seem  to 
require  clearing  up  by  the  authorities  who  pretend  to 
cause  the  statistics  of  the  kingdom  to  be  correctly  esti- 
mated. 


Ten  Yetn 

ending 
Jaaoaiy  5. 

Nomber  of  Buihelt  charged  duty. 

BngUuidftlBValea. 

SooUind. 

IieUnd. 

Total. 

1780  .... 
1790  .... 
1800  .... 
1810  .... 
1820  .... 

249,080,233 
251,501,486 
263,528,763 
229,208,130 
230,146,868 

16,872,568 
17,395,617 
17,922.697 
11,.347,139 
11,117,392 

19,149,616 
46,026,067 
25,194344 
22,990,122 

266,962,791 
288,046,618 
827,477,417 
265,749,622 
264,254,372 

i  In  60  yeiun  1,223,465,469 

74,666,203 

113,360,148 

1,411^480^890 

Naie. — The  Irish  duty  oommenced  May  25, 1786. 
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TMff 

ending 
JanuaxyS. 

Nomber  of  Boabtla  ebaiged  duty. 

EoglandftWalei. 

SooClaod. 

Izelaad. 

TotaL 

1821  .... 

1822  .... 

1823  .... 

1824  .... 

1825  .... 

1826  .... 

1827  .... 

1828  .... 

1829  .... 

1830  .... 

23,884,242 
26,138,437 
26,688,612 
24.846,162 
27,616,383 
29,672,741 
27;J36,97l 
26,096,337 
30,617,819 
23,428,136 

1,182,208 
1,306,659 
1,403,177 
1,616,690 
2,788,608 
3,926,847 
2,726,666 
2,714,073 
3,867,169 
3,712,963 

1,793,671 
1,949,316 
1,766,391 
1,702,396 
2,107,762 
2,706,862 
2,406,262 
1,830,091 
2,409,228 
2,012/^9 

26^860,121 
29,3S»3,411 
29,848,080 
28,164,137 
32^11,743 
36,305,460 
32.468,778 
29,640,501 
36,794,206 
29,163,177 

In  10  yean 

266,122,729 

26,242,839 

20,674,086 

311,039,604 

1831  .... 
18.32  .... 

1833  .... 

1834  .... 
1836  .... 

1836  .... 

1837  .... 

1838  .... 

1839  .... 

1840  .... 

26^)00,902 
32,963,470 
31,669,771 
33,789,010 
34,449,646 
36,078,666 
37,196,997 
33,692,366 
33,823,986 
33,826,016 

4,101,946 
4,186,966 
3,714,334 
4,302,036 
4,491,292 
4,469,663 
4,903,187 
4,683,446 
4,419,141 
4,360,363 

1,969,606 
2,101,844 
2,006,360 
1,984,849 
2,204,658 

2,287,636 
2,276,347 
2,262,440 
1,744,660 

32,062,464 
39,262,269 
87,390,465 
40,076,896 
41,146,596 
42,892,064 
44,387,719 
40,661,149 
40,606,666 
39,930,929 

In  10  yean 

334,391,009 

43,622,263 

21,180,824 

399,094,086 

1841  .... 

1842  .... 

1843  .... 

1844  .... 

36,663,442 
30,966,394 
30,796,262 
30,891,002 

4,397,304 
4,068,249 
3,786,476 
3,618,607 

1,406,116 
1,149,692 
1,268,666 
1,184,281 

42,466,862 
36,164,335 
36,861,394 
85,693,890 

In  4  yearn 

129,297,100 

16,860,636 

6,008,746 

150,166,481 

SUMMARY. 

Period  in  whleh  charged. 

Total  Buahels 
contiuned. 

1 

ATcrage  oonsomptlon. 

Bnahela. 

aoarteia. 

60  yean,  1770  to  1820  .. 
Laat  10,  with  beer  duty  on 

Fint  10  since  do.  off 

4  yean,  down  to  1844    .. 

1,411,480,820 
311,039,004 
399,094,086 
160,166,481 

28,229,616 
31,103,960 
39,909,408 
37,641,620 

3,628,702 
3,887,996 
4,988,676 
4,692,702 

Total  and  average  ofl 
74  yean / 

2^1,780,991 

30,699,743 

3,837,468 
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CHAPTER  IV. 

WATER. 

OOHFLtCniCG  OPIlflORS— HARD  AKD  SOFT— ORGANIC  MATTER— SALT  IN 
WATER — SNOW— &AINy  SPRINOfi,  AND  WELLS— RIVERS — THE  SHANNON — 
WASHING  AND  TEA  WATER — ALKAUBS  AND  UMB— VIRTUE  OF  HARDNESS 
— BUBTOR — OTPBUM  —  FILTRATION — SUN  AND  AIR — ILLUSTRATIVE  ANBC- 
DOTBB— MINERAL  WATERS — TESTS — SPECIFIC  GRAVITY — LOCAUTT  AND 
TASTB. 

The  subject  for  the  brewer's  consideration  next  in 
order  to  his  malt,  is  the  selection  of  his  liquor,  or  the 
water  in  which  he  has  now  to  infuse  that  malt  for  the 
purpose  of  converting  both  into  wort ;  and  perhaps 
nothing  in  nature  varies  more  in  its  properties  than  this 
outwardlj  apparent  simple  fluid,  which  is  not  the  aqua 
pura  which  it  seems,  and  is  vulgarly  said  to  be,  but 
hydor  impregnated  with  a  heterogeneity  of  earths,  acids, 
gases,  alkaline  and  metallic  salts,  and  sometimes  even 
animal  and  vegetable  matter,  some  held  in  chemical 
union,  and  some  in  mechanical  suspension.  Pure  water, 
or  oxide  of  hydrogen,  is  obtainable  only  by  art. 

Brewers  differ  most  widely  in  their  opinions  of  the 
necessary  qualities  of  water,  some  preferring  hard, 
others  soft,  and  others  again  treating  the  choice  indif- 
ferently ;  in  short,  the  stoic  is  contented  enough  to 
conclude  that  water  is  water,  while  the  sceptic  never 
considers  any  water  good  enough  for  his  purpose,  be  its 
properties  what  they  may. 

If  men  would  thoughtfully  consider  the  density  of 
their  worts,  and  the  value  of  cold  water  for  refrigeration 
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and  other  useful  purposes,  they  would  not  hesitate  in 
their  choice ;  for  though  a  brewer  already  established 
can  seldom  choose  his  spring  or  his  stream,  the  case 
is  otherwise  when  the  site  of  a  new  brewhouse  is 
being  selected.  In  adjudicating  preference  in  brewing 
waters,  writers  have  differed,  the  greater  number  being 
neutral,  as  Shannon,  Donovan,  Black,  Combrune,  and 
his  disciple  Hayman ;  of  the  soft-water  advocates  are 
Bichardson,  Wigney,  and  Roberts ;  and  for  employing 
hard  are  Levesque,  Ham,  and,  under  his  own  system  of 
general  management,  the  present  author. 

Ham,  in  venturing  to  disagree  with  the  doctrines 
espoused  by  the  generality  of  brewers,  is  not  measured 
in  his  terms,  and  his  reason  is  powerfully  substantial 
"  We  feel  a  diffidence,"  says  he,  "  in  being  obliged  in 
some  degree  to  dissent  from  received  opinions  on  the 
qualities  of  this  menstruum,  when  applied  to  brewing. 
There  are  two  methods  of  producing  the  higher  qua- 
lities of  beer,  the  slow  and  the  expeditious ;  the  former 
in  country  places  principally,  and  the  latter  in  larger 
breweries  of  cities  and  towns,  where  the  adoption  of  the 
plan  of  producing  early  ripeness  by  hastening  the  fer- 
mentation is  become  common,  to  the  impoverishment  of 
the  national  beverage ;  and  the  distinguishing  marks  of 
the  superiority  of  the  British  brewery  to  all  others  are 
now  nearly  lost.  We  would  therefore  wish,  if  possible, 
to  see  it  brought  back  in  some  measure  to  its  original 
excellence,  not  by  increasing  the  quantity  of  materials 
used,  but  by  making  the  most  of  them  in  conducting 
the  fermentation  much  more  slowly  than  it  is  at  pre- 
sent the  custom  to  do.  For  this  purpose  we  most  deci- 
dedly prefer  hard  spring  water,  particularly  that  from 
wells  dug  in  a  chalk  soil,  where  it  can  be  obtained. .... 
We  can  now  oblige  the  hardest  water  to  make  an  extract 
from  the  malt  in  equal  quantity,  if  necessary,  to  that 
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produced  by  min  or  snow-water,  possessing,  besides,  the 
valuable  property  of  checking  the  fermentative  process. 
To  those,  therefore,  who  still  wish  to  hasten  that  pro- 
cess, so  as  to  anticipate  age,  to  the  impoverishment  of 
the  liquor,  we  would  by  no  means  recommend  the  use 
of  hard-water,  for  if  the  fermentation  is  to  be  conducted 
with  expedition,  hard-water  will  be  found  inimical  to 
its  progress ;  but  in  all  other  cases,  where  a  fulness  of 
the  palate  is  sought  to  be  preserved  after  keeping  the 
beer  a  considerable  length  of  time,  we  invariably  approve 
of  the  hardest  and  most  transparent  water  that  can  be 
procured''  (p.  31.)  This  is  sensible  language,  and  so 
br  explanatory  of  the  grand  vJtimatmn,  that  it  becomes 
the  very  motive  by  which  the  author  of  the  present 
treatise  is  actuated,  and  the  principle  to  which  his 
system  is  peculiarly  adapted  throughout  its  several 
stage& 

Water  that  is  free  from  saline  matter,  or  that  holds 
it  in  scarcity,  is  not  fit  for  the  brewery,  being  impotent. 
The  softest  is  in  the  state  of  snow,  which,  according  to 
Bei^gman,  is  destitute  of  all  gaseous  bodies,  so  that  fish, 
as  announced  in  the  Journal  de  Physique  by  Carradori, 
cannot  live  in  it,  because  it  has  no  function ;  whereas 
good  water,  which,  according  to  Thomson,  is  entirely 
colourless  and  as  transparent  as  crystal,  contains  1  j)er 
cent  of  carbonic  gas,  with  other  ingredients,  such  as 
silica,  oxygen  gas,  salt,  muriate  of  lime,  sulphate  of 
potash,  and  the  carbonates  of  lime  and  soda,  all  of 
which  were  discovered  by  Bergman  in  the  springs  round 
Upsala,  which  are  considered  to  be  exceedingly  pure ; 
but  rain  or  soft-water  does  not  contain  carbonate  of 
soda,  sulphate  of  potash,  or  silica;  and  it  has  been 
observed  by  Morveau,  that  rain-water  which  drops  from 
the  roofs  of  houses,  after  the  rain  has  continued  awhile, 
contains  only  a  little  sulphate  of  lime,  which  it  has 
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dissolved  by  trickling  down  the  slates.  As  for  the 
muriate  of  lime  which  rain  can  contain,  it  must,  accord- 
ing to  the  same  learned  philosopher,  be  exceedingly 
small. 

The  next  gradation  is  into  springs:  these  are  no 
other  than  rain-water  which  gradually  filters  through 
the  earth,  and  by  collecting  at  the  feet  of  declivities, 
forms  fountains  and  channels,  and  comes  out  at  the 
surface.  From  this  circumstance  it  is  as  pure  as  rain- 
water, xmless  it  have  met  with  some  soluble  substance 
in  passing  through  the  soil,  and  become  impregnate 
with  it.  Various  streams  may  thus  be  formed,  and 
flow  in  sundry  directions,  according  to  the  internal 
stratification  of  the  land,  and  with  variable  acquisition 
accordingly  ;  which  accounts  for  the  fact  that  soft  and 
hard  springs  are  often  found  close  to  each  other ;  but  it 
is  generally  found  that  in  the  purest  of  springs  some 
little  carbonate  of  lime  and  common  salt  are  found, 
besides  the  usual  quantity  of  air  and  of  carbonic  acid 
gas,  with  sometimes  muriate  of  lime,  carbonate  of  soda, 
or  both.  In  100  cubic  inches  of  water,  from  which  Dr. 
Heniy  expelled  the  air  by  boiling,  he  found  476  inches 
of  incorporated  gas,  of  which  3*38  inches  were  carbonic 
acid,  and  the  remaining  1'38  atmospheric  air. 

Well-water  is  the  same  as  spring-water,  because  it 
comes  from  the  same  source ;  a  well  being  a  cavity  to 
receive  the  contents  of  one  spring  or  channel,  or  per- 
haps more ;  but  as  its  waters  do  not  pass  away,  as  in 
the  case  of  an  ordinary  spring,  it  is  more  likely  to 
receive  an  accumulation  of  foreign  matter,  till  by  re- 
peated deposition  and  by  stagnation  it  becomes  hard ; 
that  is,  till  the  quantity  of  earthy  salts  held  in  solution 
by  it,  will  not  allow  it  to  dissolve  soap. 

River  waters  are  a  collection  of  rain  and  springs, 
fluctuating  with  the  seasons,   but  usually  possessing 
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greater  softness  than  springs,  both  from  admixture  with 
rain  and  snow,  and  from  their  depositing  the  matter 
mechanically  suspended,  as  thej  proceed  in  their  course, 
retaining  only  the  usual  extraneities  that  are  in  chemi- 
cal union,  as  air  and  carbonic-acid  gas,  with  a  very  little 
salt  and  carbonate  of  lime.  That  the  quantity  of  this 
kind  of  water  is  variable  according  to  season  and  geolo- 
gical construction,  might  be  analogically  inferred  from 
the  natural  realities  that  heavy  and  continued  rains 
penetrate  farther  into  the  earth,  and  urge  their  course 
by  greater  pressure  than  ordinary  wet,  each  stratum  in 
the  road  of  descent  furnishing  pregnable  matter  different 
from  that  above  it.  But  the  chemist  goes  beyond  this 
in  his  views,  and  gives  demonstrative  proof  of  the  facts ; 
for  instance : — 

Thus,  Mr.  St.  Pierre  Foley,  Lecturer  on  Chemistry 
and  Geology  •at  Limerick,  in  three  experiments  on  the 
water  of  the  Shannon,  undertaken  under  different  states 
of  the  contents,  in  March,  1842,  has  produced  the  follow- 
ing as  the  fruits  of  his  analyses,  an  imperial  pint  being 
his  integer: — 

L  As  passing  from  the  river  up  a  pump,  in  its  usual 
state. 


CSarbonate  of  lime  .  .  6'95 
Sulphate  of  lime.  .  .  0*62 
Sulphate  of  soda  .  .  0*30 
Chloride  of  soda  .  .  .  1*97 
Magnesia^  carbonated  0*25 
Dead  organic  matter  2*10 

Total  grains  1119 


2*62  grains  of  carbonic- 
acid  in  addition,  hold 
the  5'95  of  carbonate 
)  of  lime  in  solution; 
therefore,  there  are  in 
every  pint  of  such 
water  8'57  grains  of 
bicarbonate  of  lime. 


no 


WATER. 


IL  The  same  filtered  and  tested  afterwards. 


Carbonate  of  lime 
Sulphate  of  lime . 
Sulphate  of  soda 
Chloride  of  soda  . 

Magnesia 020 

Vegetable  and   ani- 
mal matter   ....  0*02 


Q&AINS. 

.  5-55 
.  0-60 
.  0-30 
.  1-97 


Total  grains  8*64 


The  6"55  grains  of  car- 
bonate of  lime  were 
again  held  in  solution 
by  2*62  grains  of  car- 
bonic-acid, making  to- 
gether 817  grains  of 
bicarbonate  of  lime  to 
the  imperial  pint. 


III.  Taken  up  in  a  flood  and  unfiltered. 


Carbonate  of  lime    .  . 

Sulphates 

Muriate  of  soda  and 

earthy  matter    .  .  . 

Vegetable  matter  .  .  . 


GHAIN8. 

.  5-9 
.  10 


7-0 
20 


Total  grains  15-9j 


The  carbonate  of  lime  is 
not  increased,  nor  does 
there  any  appear  in 
addition,  that  the  filter 
will  not  remove. 


To  this  the  analyst  adds :  "  I  think  it  right  to  remark, 
that  on  a  hasty  analysis  of  the  Shannon  water,  made 
about  the  latter  end  of  September,  1841, 1  then  found 
that  the  water  contained  much  more  chloride  of  soda 
than  at  present,  and  somewhat  more  organic  matter, 
but  the  proportion  of  lime  seems  constant.'' 

From  the  above  results  Mr.  Foley  deduces  these  con- 
clusions : — 

1.  That  by  a  series  of  tests  similar  to  those  by  which 
he  discovered  the  presence  of  the  enumerated  proper- 
ties, he  proved  the  absence  of  others,  such  as  all  ni- 
trates, free  alkalies,  alumina,  potajssa,  iodine,  and  silica. 
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2.  The  hardness  of  the  water  for  economical  pur- 
poses, established  by  the  excess  of  lime  held  in  solution 
by  the  carbonic  and  sidphuric  acids. 

3.  The  great  advantage  of  the  filter  in  removing  the 
whole  of  the  mechanical  mixtures  thrown  in  by  the 
floods,  and  almost  all  the  vegetable  and  animal  matter. 

4.  The  non-removal  of  the  lime  by  filtration,  through 
its  being  held  in  chemical  solution,  chiefly  by  an  excess 
of  carbonic-acid :  this  he  looks  upon  as  the  chief  "  bans" 
of  the  water  ;  but  though  he  has  encountered  ^'  Father 
Shannon,"  he  is  not  bound  to  be  a  brewer. 

5.  That  the  lime  must,  nevertheless,  be  removed, 
ere  the  water  can  be  fit  for  those  domestic  purposes  in 
which  soft  water  is  efiectual ;  and  to  accomplish  that 
object  he  recommends  Professor  Clark's  process,  and 
ccmcludes  by  urging  the  necessity  of  purification. 

The  foUowing  analysis  of  a  spring  which  supplies  an 
eminent  brewery  in  Kent,  and  of  a  well  which  they 
have  upon  the  premises,  but  from  which  they  never 
brew,  shows  the  great  dissimilarity  of  waters  in  the 
same  locality,  and  the  necessity  of  good  judgment  in 
giving  preference.  The  quantity  in  each  case  was  a 
gallon. 

The  Spring,  obairb. 

Chloride  of  calciiun  (muriate  of  lime)    .  .  .     6*043 

Sulphate  of  lime  (gypsum) 5*210 

Carbonate  of  lime  (chalk) 18160 

Carbonate  of  magnesia 0*150 

Nitrate  of  soda,  by  estimate 6*476 

Total  contents 36*039 
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The  WeU.  otuitm. 

Chloride  of  sodium  (common  salt) 50*085 

Sulphate  of  soda  (Glauber  salt) 2124 

Carbonate  of  soda 17*200 

Carbonate  of  lime  (chalk) 6*760 

Carbonate  of  magnesia,  no  sensible  weight. 

Total  contents 75169 

The  well-water,  which  comes  firom  a  bed  of  blue  clay, 
though  as  clear  as  that  of  the  spring,  is  rather  unplea- 
sant to  the  taste,  as  might  be  expected ;  and  surely  no 
uncommon  sagacity  can  be  needed  to  ascertain  which  of 
the  two  best  suits  the  brewer  in  the  exercise  of  his  pro- 
fession. 

Depositions  may  be  found  adhering  to  a  tea-kettle,  or 
other  vessel  in  which  hard  water  has  been  boiled,  and 
serve  to  purify  rather  than  strengthen  the  water.  Every 
thrifty  housewife  knows  that  carbonate  of  soda,  or  that 
pearlash,  which  is  a  subcarbonate  of  potash,  will  expe- 
dite the  process  of  making  tea,  and  will  assist  her  in 
the  washing  operation ;  and  she  knows  practically  that 
snow  will  have  the  eflfect  of  softening  hard  water.  The 
effect  of  alkalies  is  to  precipitate  the  earthy  substances ; 
but  by  the  addition  of  snow  the  water  is  merely  diluted, 
and  the  same  quantity  of  foreign  matter  is  diffiised 
through  a  greater  bulk  of  water ;  but  the  lime  which 
hard  water  holds  in  solution,  by  its  action  upon  the 
soap  decomposes  it,  and  thus  renders  the  water  unfit  for 
the  washerwoman's  use.  Rain  water  contains  about  2^ 
per  cent,  of  atmospheric  air,  and  the  gaseous  bodies  com- 
posing it  are  set  at  liberty  by  the  boiling  of  the  water, 
and  the  solid  substances  are  deposited,  forming  the 
thick  incrustations  that  line  the  kettle. 
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Carbonate  of  lime  is  but  sparingly  solved  by  pure 
water;  but  when  carbonic  acid  is  present,  as  in  the 
case  of  the  Shannon,  the  solution  and  retention  are 
more  effectually  and  permanently  secured ;  and  this  is 
another  argument  for  not  heating  the  water  in  the 
brewery  so  that  it  shall  expel  the  property  that  holds 
it  in  existence  there ;  and  moreover  the  disposition  is 
increased  when  the  carbonate  comes  in  contact  with 
the  sugar  of  the  malt,  and,  of  course,  afterwards  in  the 
ale,  where  an  additional  portion  of  carbonic  acid  is 
generated  by  fermentation;  for  sugar  is  a  powerful 
solvent  of  lima  Dalton  asserts,  from  the  results  of  his 
own  experiments,  that  the  hardest  spring-water  seldom 
eontakns  in  solution  so  much  as  one-thousandth  of  its 
weigHt  of  any  foreign  body ;  and  it  appears  from  Foley 
that  the  filtered  Shannon  contains  one  in  nearly  1012 : 
since,  however,  the  £Etct  is  admitted  that  sulphate  of 
lime,  gypsum,  selenite,  or  be  it  called  by  what  synony- 
mous term  it  may,  is  the  constituent  that  makes  water 
hard  ;  and  since  the  sulphuric  acid,  which  is  its  essence, 
probably  corrodes  the  gluten,  albumen,  &c.,  and  renders 
their  powers  inert  in  their  decay,  its  good  qualities 
must  at  once  be  acknowledged  by  the  brewer ;  but  it 
cannot  be  everywhere  obtained;  so  that  it  would  be 
well  to  consult  some  able  chemist  on  the  readiest  and 
cheapest  mode  of  impregnating  certain  waters  artifi- 
cially with  such  properties  as  are  desirable. 

The  sulphate  of  lime  is  found  as  a  mineral  in  great 
abundance  at  Chelaston,  near  Derby,  and  at  Beacon 
Hill,  near  Warwick ;  it  is  also  procured  in  large  quan- 
tities fivm  North  America,  and  has.  become  greatly 
esteemed  as  a  manure.  The  anhydrate  of  Werner  con- 
tains a  still  larger  portion  of  sulphuric  acid ;  as  a  speci- 
men analysed  by  Klaproth,  was  found  to  consist  of 
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sulphuric  acid  56'5,  lime  42*0,  muriate  of  soda  0*25, 
loss  1-25 ;  total,  100. 

Has,  then,  the  use  af  hard  water  no  good  effect  in 
the  management  of  the  brewery  ?  The  author  knows, 
from  his  own  experience,  that  worts  made  from  water 
of  this  kind,  require  pitching  from  ten  to  fifteen  degrees 
higher  than  those  from  the  very  pure  waters,  in  order 
that  the  same  attenuation  may  be  effected  in  the  same 
time ;  and  hence  their  preservative  property ;  but  there 
is,  besides,  another  advantage  in  the  use  of  hard  water, 
which  is,  that  more  saccharine  matter  can  be  left  in  the 
article,  by  which  the  fulness  and  flavour  will  be  greater, 
without  the  risk  of  becoming  acid,  as  other  full-bodied 
ales  do,  especially  in  hot  weather. 

The  Burton  ales  principally  owe  their  superior  quali- 
ties and  uniform  permanency  to  the  nature  of  the  water 
there  used,  and  which,  according  to  the  best  evidence, 
is  strongly  impregnated  with  this  hardener  of  water, 
gypsum  or  sulphate  of  lime;  the  principal  geological 
feature  of  the  place  and  environs  being  described  as  a 
tolerably  perfect  gypsum,  occasionally  interspersed  with 
carbonates. 

When  Booth,  or  rather  his  employers,  the  "  Society 
for  the  Diffusion  of  Useftil  Knowledge,"  first  brought 
out  their  Treatise  on  the  Art  of  Brewing,  some  reflec- 
tions there  cast  upon  the  Burton  brewers  induced  them 
to  stand  forward  in  a  body,  and  to  commence  legal  pro- 
ceedings against  the  publishers,  Baldwin  and  Cradock ; 
and  the  cause  was  brought  before  the  Court  of  King's 
Bench  on  the  10th  of  May,  1830,  when  Mr.  (now  Lord) 
Brougham  stated  that  chemists  of  eminence  had  been 
sent  down  to  Burton  to  analyse  the  worts  and  the 
waters,  and  that  the  Committee  of  the  Society  were 
satisfied  with  the  honesty  of  the  brewers,  who  had 
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thrown  open  their  doors  to  receive  the  analysts ;  hut  he 
added,  that  "  the  learned  person,  the  author  of  the  trea- 
tise in  question,  who  was  a  practical  man,  heing  a  hrewer 
of  twenty  years'  standing,  had  heen  misled  upon  the 
subject,  by  circumstances  which  might  have  misled  any 
body.  He  had  said  that  he  could  make  Biirton  ale, 
similar  to  that  of  these  brewers,  if  be  were  allowed  to 
add  certain  saline  impregnations,  chiefly  gypsum.  Now 
it  so  happened,  though  the  &et  was  not  known  to  the 
author  at  the  time  the  treatise  was  written,  that  the 
springs  at  Burton  ran  over  a  rock  of  that  substance, 
whicb  gave  them  a  natural  impregnation.''  Under  these 
circumstances,  the  learned  counsel  admitted,  on  the 
part  of  the  Committee,  that  nothing  deleterious  was 
used  in  the  Burton  breweries ;  and  the  rule  for  a  cri- 
minal information  was  discharged,  upon  the  condition 
claimed  by  Mr.  (since  also  created  Lord)  Campbell,  that 
the  contradiction  shoidd  be  as  extensively  circulated  as 
the  libel  had  been.  "  Very  well,''  said  Lord  Tenterden, 
who  presided,  "  the  lovers  of  Burton  ale  may  now  drink 
it  without  fear ;"  to  which  Mr.  Brougham  responded, 
"  If  they  drink  it  in  moderation."  The  above  apology 
or  explanation  was  to  appear  in  the  future  editions  of 
the  work ;  and  in  an  ungracious  accordance  with  the 
covenant  and  decree,  the  following  appears  in  the  52nd 
page  of  the  second  edition,  published  in  1834 : — 

"  One  of  the  affidavits  gratuitously  acknowledged  the 
occasional  use  of  flour  and  salt,  to  assist  the  fermenta- 
tion of  the  inferior  ale ;  and  the  jalap,  of  which  it  only 
was  said  that '  some  recommend'  for  the  same  purpose, 
(and  the  use  of  which  is  doubted  at  page  28,  part  I.) 
may  as  well  be  left  out  of  the  supposed'  accusatory  list 
of  ingredients.  These,  then,  are  reduced  to  salt  of  steel, 
2  ounces  to  20  barrels ;  honey,  1  lb.  per  barrel ;  sul- 
phate of  lime,  6  ounces  per  barrel ;  and  black  resin, 

i2 
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1  ounce  per  barrel."  Thus  stands  the  notable  attack 
on  that  communicative,  and,  as  Lord  Brougham  called 
them,  "  generally  respectable"  body,  the  brewers  of  Bur- 
ton-on-Trent,  whose  chief  excellence  lies  in  sulphate 
of  lime ;  and  yet  men  will  decry  hard  water,  as  though 
it  were  a  detriment  and  plague,  though  one  oimce  of 
that  which  makes  it  so  will  preserve  six  gallons  of  ale 
"  for  ever  and  a  day."  But  David  Booth  preferred,  like 
Naaman,  or  rather  Combrune,  "Abana  and  Phaipar, 
rivers  of  Damascus,  to  the  waters  of  Israel ;"  and,  like 
Gehazi,  was  subjected  to  leprosy  in  consequence. 

The  author,  unwilling  that  his  judgment  should  be 
circumstantially  dependent,  has  made  inquiries  on  the 
spot,  and  is  obliged  to  the  politeness  of  Messra  Bass, 
Ratcliffe,  and  Gretton,  the  eminent  Burton  brewers,  for 
the  following  information  on  Burton  water. 

"  The  wells  in  Burton,  used  by  the  brewers,  are  from 
twenty  to  twenty-four  feet  deep,  and  are  supplied  by 
springs  which  enter  them  on  the  opposite  side  to  that 
on  which  the  Trent  runs. 

"  Some  years  ago,  Mr.  Cooper,  of  London,  analysed 
some  water  taken  frt)m  the  well  at  our  brewery,  the 
result  of  which  was  as  follows : — ^the  imperial  gallon 
contained  of  uncombined  carbonic  acid,  7*5  cubic  inches. 
Its  specific  gravity  was  1*0013,  and  the  solid  contents 
obtained  by  evaporation  79  grains :  those  solid  contents 
were  composed  of — 

Carbonate  of  lime 9'93 

Sulphate  of  lime 64*40 

Muriate  of  lime 13*28 

Sulphate  of  magnesia 0*83 


78-44 
"  The  water  used  by  Burton  brewers  is  not  exposed 
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to  sun  and  air:  it  is  generallj  pumped  direct  from  the 
well  to  the  copper.  There  are  not  more  than  two  or 
three  reservoirs  in  the  town,  one  of  which  is  on  our 
premises,  and  is  imder  a  roo£  It  is  certainly  not  used 
for  the  purpose  of  exposing  water  to  the  sun  and  air. 
(In  reference  to  this,  see  forward,  p.  122-3.) 

"  As  to  the  locality  of  Burton,  it  is  certainly  favour- 
ably situated  for  brewing,  on  account  of  its  abundant 
supply  of  peculiar  and  excellent  water  for  the  purpose ; 
and  in  that  respect  it  would,  perhaps,  be  very  diificult 
to  find  a  place  equal  to  it." 

On  this  information  only  one  conclusion  can  be 
formed,  which  is,  that  an  indifference  to  the  quality  of 
the  water  is  equivalent  to  a  carelessness  of  the  fate  of 
the  wort,  and  that  Burton  water  contains  special  virtues 
not  to  be  found  in  soft.  It  appears  that  Burton  water 
is  9  per  cent,  harder  than  the  Shannon,  the  incorporated 
matter  being  one  grain  in  each  892. 

Sulphuric  acid  will  undoubtedly  prevent  a  se- 
condary and  acetous  fermentation  when  a  small  quan*- 
tity  of  this  acid,  or  muriatic  acid  with  alum,  is  added 
to  malt  liquors ;  and  it  does  this  in  one  or  both  of  two 
ways,  namely,  absorbing  all  the  superfluous  oxygen  pre- 
sent, instead  of  allowing  it  to  attack  the  alcohol ;  or 
acting  caustically  upon  the  albumen  and  gluten,  and 
rendering  them  msoluble  as  the  mixture  increases  in 
density,  and  precipitates  them  to  the  bottom:  hence 
the  desirable  properties  of  the  limestone  are  attributable 
to  its  acid ;  and  if  this  idea  is  correct,  the  attributes 
belong  to  the  sulphate,  and  not  to  the  carbonate ;  nor 
has  it  been  shown  that  carbonic  acid  will  accomplish 
much  of  this.  Chemical  practice  determines,  too,  that 
carbonate  of  lime  is  generally  accompanied  by  a  sul- 
phate or  a  muriate,  either  of  potassa,  or  of  soda,  or  of 
magnesia,  or  of  lime,  and  often  by  both  of  those  kinds 
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of  salts,  as  at  Burton,  and  in  the  swollen  Shannon  after 
a  flood. 

Water  highly  impregnated  with  gypsum,  is  much 
harder  than  that  containing  carbonate  of  lime,  and  for 
reasons  already  adyanced,  though  the  quantity  of  each 
he  the  same;  and  this  difierence  is  to  be  attributed 
rather  to  acids  than  to  the  alkalies  or  the  like.  When 
waters  run  off  moors  and  fens,  and  the  brewers  in  cer- 
tain districts  are  compelled  to  use  them  for  want  of 
better,  it  will  be  found  desirable  to  impregnate  them  at 
second  hand  with  gypsum,  or  with  such  limestones  as 
are  easily  procurable.  If  calcined,  their  solution  by  the 
water  is  thereby  fEu^ilitated,  but  the  operation  expels  a 
portion  of  the  sulphuric,  carbonic,  or  oth^  acid,  and  of 
the  water  combined  with  the  lime,  but  not  without 
some  deterioration  of  their  anti-acid  virtue ;  and  they 
form  hydrates,  and  afterwards  become  carbonates,  by 
re-absorbing  the  carbonic  acid  of  the  liquid  which  they 
were  intended  to  improve  and  preserve.  Where  the 
burnt  mineral  is  obtainable  in  great  plenty,  the  loss  of 
disengaged  sulphuric  acid  may  be  compensated  by  em- 
ploying a  superfluity ;  but  it  is  much  better  to  use  it  in 
the  primitive  state,  giving  more  time  for  gradual  solu- 
tion, as  in  the  Burton  and  Chelaston  soil 

Filtration  of  Wateb. — Aa  it  is  really  necessaiy  that 
all  waters,  whether  fluent  or  stagnant,  should  be  puri*^ 
fied  from  the  substances  mechanically  suspended  within 
them,  which  can  be  done  by  plain  mechanical  means, 
many  machines  and  other  devices  have  been  brought  to 
operate  with  that  intent,  and  nearly  a  hundred  patents, 
or  perhaps  more,  have  succeeded  each  other  in  this  ajid 
other  countries,  all  intended  as  improvements  upon 
plans  then  in  operation,  or  as  substitutes  for  such  as* 
were  found  defective  or  otherwise  objectionable ;  and  of 
those  that  have  been  found  least  so,  the  author  has  pre? 
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feired  and  recommended  spacious  beds  of  antiseptic 
and  anti-acid  substances,  such  as  calcined  bones,  vege- 
table charcoal,  or  limestone  in  the  sulphate  or  carbonate 
state,  or  the  nearest  approximates,  laid  in  strata,  the 
coarsest  uppermost ;  prior  to  which  he  would  introduce 
a  filter  of  sand  to  avoid  choking  in  the  finally  corrective 
filter,  which  sand  might  be  changed  as  it  became  foul 
or  did  not  work  well ;  but  in  a  '^  Memoir  on  the  Filtnir 
tion  of  Wat^  on  a  large  scale,  and  on  the  Properties  of 
Maurras's  Patent  Filter,"  recently  addressed  to  the 
Commisaioners  for  inquiring  into  the  health  of  towns, 
by  B.  G.  Sloper,  Esq.,  he  at  once  recognises  a  system 
calculated,  for  the  present  at  least,  to  eclipse  all  others 
in  efficacy,  simplicity,  and  eoonomy ;  and  as  the  ma- 
chines may  be  constructed  in  number  and  magnitude 
according  to  the  quantity  of  water  in  requisition,  they 
certainly  can  be  recommended  to  the  trade,  with  the 
few  following  remarks,  taken  fix)m  the  Memoir. 

1.  In  all  artificial  filters,  the  filtering  material  should 
be  imcxceptionable.  It  is  not  sufficient  only  that  it 
should  be  porous,  but  its  chemical  nature  should  be 
Budi  that  it  cannot  change  under  long  continued  mois- 
ture, decompose,  ferment,  or  by  mechanical  rupture, 
allow  particles  of  its  substance  to  pass  away  at  any 
time  with  the  filtered  water. 

2.  Regard  should  be  had,  before  we  sink  our  shafts, 
run  our  tunnels  in  sand  and  rock,  construct  artificial 
sand  filters  of  large  dimensions,  or  manufacture  our 
machines,  1st,  to  the  first  cost ;  2ndly,  to  the  cost  of 
filtration ;  and,  3dly,  to  the  durability  of  the  filter. 

3.  One  of  the  most  essential  requisites  of  a  system  of 
filtration  is  its  certainty  and  permanency,  as  weU  as  the 
means  of  extending  the  product  of  filtered  water  with 
the  increased  wants  of  a  population,  without  the  diance 
of  diminution  or  failure  from  any  cause  whatever. 
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Mr.  Sloper,  after  examining  a  variety  of  systems,  in- 
cluding all  those  that  are  or  have  been  the  most  popular, 
and  pointing  out  the  defects  of  each,  observes  that,  as 
in  one  of  Wickstead's  artificial  sand  filters,  which  yielded 
at  a  rate  noted  10  the  first  week,  9  the  second,  6  the 
third,  and  only  2  the  fourth  ;  so  a  large  naJba/roX  filter 
may  render  an  abundance  of  water  for  a  number  of 
years,  and  after  a  time  surprise  the  engineer  by  the 
rapid  decrease  of  its  product,  and  possibly  its  ultimate 
total  obstruction.  Acting,  therefore,  upon  the  principle 
that  all  vegetable  and  animal  filters,  such  as  those  of 
cotton,  wool,  charred  wood,  bones,  &c.,  which  last,  with 
others,  (like  the  public  filter  of  the  Garonne  at  Thou- 
louse,  which  has  cost  d&^OjOOO  to  supply  60,000  inhabit- 
ants, or  16&  a  head,)  he  proves  to  be  excessively  dear; 
and  that  water  filtered  even  through  sand  deposits  its 
solid  impurities,  to  a  certain  depth,  between  the  inter- 
stices, till  that  which  at  first  was  a  porous  filter  be- 
comes an  impermeable  earthy  mass,  feeding  vegetation 
rather  than  purifying  water,  he  says,  with  true  resolu- 
tion, that  "  if  nature  does  not  renew  the  filtering  smfacey 
HAN  must;''  and  thereon  he  founds  the  credit  due  to 
Maurras  for  his  invention,  which  has  contrived  "  that 
the  filtering  material  is  sand  of  various  degrees  of  fine- 
ness, so  arranged  that  it  cannot  escape  from  its  position 
in  the  machine,  and  that  the  dirt  is  efiSdctually  removed 
at  intervals,  and  the  porosity  of  the  filtering  sand  re- 
stored."' Besides  this,  it  is  '' applicable  to  small  com- 
munities as  well  as  the  largest,  possessing  all  the  qua- 
lities required  for  a  permanent  constant  filtration,  viz, 
uniform  and  unvarying  porosity,  durability,  a  constantly 
pure  and  unfermentable  filtering  medium,  certainty  of 
product,  and  moderate  cost.'' 

A  particular  description  of  this  novel  machine,  with 
a  drawing,  is  given  in  the  Mechanics'  Magaadne,  Vol 
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XLL  p.  152,  where  he  explains  that  with  a  sur&ce  of 
5\  feet  square,  (doubled,  of  course,  that  one  may  relieve 
the  other,  as  he  says  60  feet  in  all,)  he  can  clear  150,000 
gallons  in  24  hours,  with  a  head  of  water  26  feet.  The 
whole  machinery  he  declares  to  be  almost  indestructible, 
and  the  porosity  of  the  filtering  sand  not  to  vary,  being 
riddled  and  placed  according  to  sizes.  The  New  River 
Company  in  London  have  tried  the  experiment  for  four 
months  on  this  scale,  and  certify  that  with  12}  feet 
head  of  water  it  discharges  118|  gallons  in  10  minutes 
before  cleansing,  and  in  7  after,  or  in  8)  on  the  average, 
which  is  20,118  gallons  a  day,  or  665  to  each  foot  of 
the  filtering  sur&ce. 

Still,  notwithstanding  the  excellency  of  this  invention, 
which  professes  to  purify  the  supply  of  water  to  a  poor 
man's  cottage  for  twopence  or  threepence  a  year,  no 
filter,  however  ingeniously  constructed,  can  sweeten 
tetiic  water  when  its  tetricity  has  passed  from  suspen- 
sion to  combination;  nor  will  any  other  means  yet 
known,  including  evaporation,  do  it  on  a  scale  suitable 
to  brewing.  If  communities  will  inhabit  places  which 
will  not  naturally  supply  their  proper  wants,  particularly 
for  this  purpose,  and  if  they  are  too  poor  or  too  idle  to 
obtain  a  purer  beverage  by  artificial  means,  they  had 
better  import  their  beer  firom  localities  that  can  produce 
it  in  perfection.  Waters  brought  from  a  distance  across 
the  country  in  open  aqueducts,  are  often  so  surcharged 
with  decomposed  vegetables  and  ordure,  and  have  lost 
so  much  of  their  better  qualities  by  evaporation,  that 
they  stink  within  a  few  hours  after  coming  upon  the 
premises ;  and  even  when  not  precisely  so,  passing  all 
that  distance  in  subjection  to  the  sun's  rays  in  the 
summer  months,  warms  them  till  they  reach  60^  or 
sometimes  70^,  which  renders  them  completely  useless 
as  a  cooling  medium.    It  is  surely  enough  to  repeat 
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that  such  places  liad  better  have  their  beer  brought  to 
them  than  their  brewing  water,  and  thereby  burst  the 
wretched  trammels  which  monopoly,  natxure,  and  cus- 
tom, compel  them  submissively  to  wear,  to  the  destruc- 
tion of  their  health,  their  capital,  and  their  comfort. 

Oypsym,  which  according  to  Ure  is  2*2  in  specific 
gravity,  or  nearly  the  same  as  the  carbonate,  is  consti- 
tuted of  28  parts  lime,  40  sulphuric  acid,  and  18  water, 
and  which  are  the  weights  of  its  prime  equivalents, 
shall  now  be  considered  in  a  way  that  cannot  reasonably 
jGdl  to  create  alarm  in  the  mind  of  the  careless  but 
sensitive  brewer.  The  author  having  in  his  experience 
tried  all  sorts  of  water,  from  the  hardest  to  that  which 
is  called  the  purest,  and  never  having  fidled  to  obtain 
as  good  an  extract  from  the  former  as  from  the  latter, 
is  sure  that  the  principal  objection  to  the  hard  is  founded 
on  the  old  erroneous  notion  of  its  want  of  capability  in 
extractive  power ;  he  is  therefore  persuaded  that  nothing 
but  a  correct  knowledge  of  the  art  of  mashing,  and  a 
little  patience  in  attending  to  the  fermentation,  can  be 
wanting  to  bring  it  into  general  repute:  this  theory 
has  so  often  been  practically  proved  of  late,  that  nothing 
but  the  confirmed  bigotry  of  senseless  custom  can  oppose 
it  Should  any  further  arguments  be  necessaiy,  the 
following  surely  will  suflice: — A  near  relation  of  his 
was,  a  few  years  since,  connected  writh  two  breweries  in 
the  same  town,  only  a  few  yards  asunder,  and  supplied 
with  water  from  the  same  stream,  which  water  was 
notoriously  hard.  In  one  of  these  breweries,  the  copper 
was  commanded  by  a  very  large  and  flat  liquor-back, 
which  was  exposed  to  the  sky  for  the  purpose-  of  ren- 
dering the  water  softer,  previously  to  being  used  in  the 
mash-tim ;  and  precipitation  and  evaporation,  of  course, 
did  their  part  in  efiecting  that  change,  and  in  propor- 
tion to  the  time  that  the  water  lay  in  its  tranquillity. 
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The  other  brewery  had  no  liquor-back,  but  was  provided 
with  a  good  dome  copper,  the  pan  of  which  received  the 
water  as  it  was  pumped  up  from  the  stream.  The  two 
establishments  were  just  at  par  in  regard  to  strength, 
price  of  materials,  connections,  plant,  and  management, 
except  as  above  described ;  but  the  truth  was  notorious, 
that  during  the  summer  months  the  ale  brewed  from 
the  water  which  had  been  deprived  of  a  part  of  its 
sahne  contents  by  exposure  to  the  air,  would  not  keep 
so  well  as  that  made  at  the  other  house :  indeed,  a  sour 
article  was  scarcely  known  in  the  latter  brewery,  nor 
were  finings  ever  used  or  needed.  In  another  house  at 
some  distance  from  these,  an  event,  sufficient  to  satisfy- 
all  reflecting  men,  came  beneath  the  author's  own  per- 
sonal observation: — ^This  brewery  was  situated  on  a 
limestone  rock,  from  which  issued  a  beautiful  stream  of 
hard  water ;  and  this  was  uniformly  used  in  the  brewery 
with  invariable  and  complete  success,  until  a  change 
took  place  in  the  practical  department,  through  the 
introduction  of  a  "  clever  young  man''  from  a  soft-water 
country,  who  took  the  reins,  and  being  an  adept  in  art 
and  mystery,  very  skilfully  and  chemically  softened  all 
his  water  prior  to  using  it,  by  adding  sub-carbonate  of 
potassa  and  some  other  alkaline  extract  of  grave  and 
flerious  importance.  All  this  in  cold  weather  went  on 
smoothly  enough ;  but  lo !  summer  came,  and  brought 
the  brewer's  sour  foe ;  and  our  clever  yoxmg  operator, 
who  was  to  have  shone  as  a  paragon  among  the  brethren, 
was  obUged  to  learn  that  he  had  disengaged  the  sul- 
phuric acid,  and  deposited  the  lime,  by  a  misapplication 
of  potash ;  and  that  while  he  had  smarted  under  the 
extreme  mortification  of  seeing  nearly  as  much  sour  ale 
brought  home  as  had  been  sent  out  to  the  consumers, 
he  attributed  his  disastrous  fortune  to  the  original 
nature  of  the  water  instead  of  himself ! 
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The  author  one  day,  when  expatiating  on  the  virtue 
of  hard  water,  was  asked  by  a  gentleman  rather  largely 
connected  with  a  brewing-house,  "Admitting that  car- 
bonate of  lime  is  indigenous  to  grain  grown  upon  gypsum 
or  other  limestone,  and  is  desirable  in  malt  liquors,  why 
not  put  it  in  the  water  or  the  mash  V    His  reply  to 
the  question  was  and  is,  that  the  more  gradual  the 
impregnation,  the  more  minute  and  copious  are  the 
particles  imbibed,  and  the  more  permanent  are  their 
existence  and  hold ;  for  as  it  filters  through  the  soil,  it 
dissolves  a  portion  of  the  soluble  salts  with  which  it 
comes  in  contact,  either  by  its  own  solvent  power,  or 
by  the  action  of  the  carbonic  acid  it  contains,  whether 
native  or  incident.    The  same  will  apply  to  the  grain 
grown  upon  alkaline  earths,  with  these  additions,  that 
the  alkali  impedes  the  formation  of  an  acid  such  as  is 
generated  during  the  ripening  of  the  com,  and  the 
existence  of  which  is  natural,  more  or  less,  in  all  grain ; 
and  besides  this,  the  particles  of  the  alkali  are  of  the 
finest  and  most  soluble  description,  being  macerated, 
filtered,  and  literally  grown  in  and  with  the  £Ekiina  of 
the  grain,  as  its  vegetation  advances ;  and  when  thus 
imbedded  in  the  com,  it  is  still  more  minute  and  more 
intimately  blended  throughout  its  parts,  being  aided 
by  the  best  means,  namely,  the  solvent  powers  of  the 
native  sugar  of  the  barley  when  in  a  green  state,  and 
particularly  just  before  ripening.    This  favourite  mineral 
water  of  ours  is  more  efficient  to  the  brewer  as  an  anti- 
acid,  than  mineral  com,  the  quantity  of  the  essential 
properties  possessed  by  each,  being  vastly  different  in 
proportion  to  the  bulk :  the  advantage  is  in  each  case, 
however,  decidedly  great,  whether  they  be  taken  sepa- 
rately or  connectedly;  and  in  the  common  system  of 
brewing,  both  are  highly  desirable  when  attainable,  let 
the  haters  of  hard  water  declaim  as  they  are  wont. 
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While  treating  of  mineral  waters,  the  author  must 
not  forget  that  he  is  addressing  his  observations  to  a 
brewing  portion  of  the  world,  or  to  such  as  wish  to  be 
oonversant  with  that  art,  and  would  therefore  be  par- 
ticular in  recommendiDg  such  as  are  invaluable  to 
brewers  especially,  some  of  which  may  be  unfit  for  the 
majority  of  manufactures  and  domestic  uses ;  while,  on 
the  other  hand,  some  waters  which  those  classes  of 
persons  employ,  are  not  of  fit  quality  to  be  introduced 
into  the  brewery.  Water,  for  instance,  that  contains 
such  laige  quantities  of  salts  and  such  a  variety  of 
gases  as  are  usually  found  in  the  medicinal  fountains 
of  our  fiskshionable  spas,  are  often  unfit  to  be  taken  into 
the  brewery,  on  account  of  their  purgative  or  other 
peculiar  properties ;  yet  many  of  the  inhabitants  employ 
them  for  their  regular  common  domestic  purposes,  some 
of  the  saline  and  gaseous  properties  from  which  they 
derive  their  medicinal  celebrity  by  operating  on  invalids, 
being  removed  by  a  little  exposure  to  the  atmosphere ; 
or  it  may  be  that  the  water  does  not  materially  affect 
the  healthy  and  constitutionally  strong,  in  whom  custom 
has  established  the  prerogative  of  second  nature.  How- 
ever this  may  be,  the  object  now  sought  is  not  to  cure, 
but  to  prevent  sickness ;  and  it  has  been  shewn  that  at 
least  some  hard  waters  can  be  used  in  the  brewery  with 
oonsiderable  advantage. 

Chemists  divide  mineral  waters  into  four  classes, 
namely,  the  acidulous,  the  chalybeate,  the  hepatic  or 
sulphurous,  and  the  saline ;  the  first  of  which,  though 
generally  containing  earthy  carbonates,  have  an  acid 
taste ;  the  second  are  replete  with  iron ;  the  third,  by 
their  sulphur,  present  an  obstacle  to  fermentation ;  but 
the  fourth  sometimes  possess  all  the  necessary  qualifi- 
cations by  containing  salts  whose,  base  is  lime,  and 
generally  the  carbonate  or  the  sulphate,  or  perhaps 
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both,  while  others  have  an  alkaline  or  magnedan  base  ; 
the  latter  of  which  are  purgative  and  bitter. 

Leamington  water  contains  150  times  as  much  of  the 
sulphate  of  lime  as  of  the  carbonate,  and  nearly  four  times 
as  much  muriate  of  soda  as  of  both,  the  whole  of  these 
constituting  about  one-fourth  of  its  whole  quantity; 
and  Dr.  Gtamet  has  not  shewn  that  Harrowgate  water 
contains  any  sulphate  of  lime,  or  more  than  vsV?^^  P^^^ 
of  the  carbonate ;  so  that  the  public  have  little  need 
to  fear  that  brewers  will  purge  them  with  such  as  are 
denominated  medicinal  waters:  their  medicine  is  not 
water,  but  sweets  and  bitters. 

Some  waters  possess  all  the  properties  that  are  ser* 
viceable  in  the  brewery,  and  yet,  like  these,  are  unfit 
for  use  in  consequence  of  something  inimical  which  they 
also  possess,  as  in  the  following  specimen,  taken  from  a 
spring  near  Shooter's  Hill,  in  Kent,  one  quart  of  which 
on  analysing  gave  these  very  important  constituents  in 
various  states  of  combination,  amounting  in  all  to  151 
grains: — Sulphate  of  magnesia  (Epsom  salts),  88; 
muriate  of  magnesia,  10 ;  muriate  of  soda  (culinary 
salt),  82  ;  sulphate  of  lime,  8 ;  carbonate  of  lime,  10  ; 
and  argil  or  common  clay,  with  a  little  calx  of  iron, 
both  diffused  but  not  dissolved,  3.  This  result  must 
surely  at  once  point  out  the  necessity  of  examining  all 
waters  before  they  are  brought  within  the  precincts  of 
the  brewery  ;  for  notwithstanding  that  water  is  the 
brewer's  most  important  compound,  little  attention  has 
been  paid  to  its  latent  properties,  except  where  its 
effects  have  been  so  striking  as  to  produce  an  extreme 
of  good  or  harm.  According  to  Cavendish's  original 
tests,  the  composition  of  pure,  tasteless,  and  transparent 
water,  is  H.  ll'l,  0.  88*9  ;  but  later  and  more  refined 
experiments  give  H.  15,  0.  85.  In  all  probability  water 
was  never  found  perfectly  colourless  when  in  a  mineral 
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state,  but  with  a  yellow,  bine,  or  green  tinge,  according 
to  the  properties  of  the  vegetable,  animal,  or  mineral 
matter  held  in  solution,  or  being  in  contiguity  to  it ; 
and  some  ascribe  its  shades  of  colour  to  optical  causes 
or  illusions  not  clearly  understood.  The  waters  gene- 
rally called  hard,  however,  in  which  soap  will  fall  into 
flakes  resembling  snow,  in  consequence  of  a  super- 
abundance of  alkaline,  metallic,  and  earthy  salts  that 
they  contain,  and  are  rendered  turgid  by  a  solution  of 
gold  in  aqaa  regia,  or  of  silver  in  mercury,  or  of  lead  in 
nitric  acid,  or  acetate  of  that  metal,  may  be  tested  by 
any  of  these  several  means ;  and  the  difference  in  water 
generally  may  be  discovered  by  appropriate  tests,  for 
which  purposes  a  long  list  of  the  substances  found  in 
mineral  waters,  and  of  the  re-agents  employed  to  detect 
them,  is  given  in  Carey's  "  Chemistry  as  it  was,  com- 
pared with  what  it  is,"  but  nothing  completely  definite 
can  be  achieved  without  recourse  to  analysis,  which  was 
long  considered  a  difficult  process.  Experimenters  will 
now  find  a  code  of  rules,  and  a  description  of  the  requi- 
site apparatus  in  Kirwan's  "  Essay  on  the  Analysis  of 
Mineral  Waters,"  and  in  the  "  Annals  of  Philosophy" 
as  communicated  by  Dr.  lire.  The  following,  with  the 
tests  applied  to  each,  are  from  Carey,  and  are  simple  and 
useful: — 

Acids  in  general;  discoverable  by  infusion  of  lit- 
mus. 

Acidy  baracie  ;  by  acetate  of  lead. 

Acidy  carbonic;  by  litmus,  lime-water,  or  barytic 
water. 

Acidy  muriatic;  by  nitrate  of  silver  or  of  lead. 

Acidy  phcgfihoric  ;  by  solutions  of  baiytes,  or  nitrate 
of  mercury. 

Acid,  sulphuric;  by  barytic  salts,  pure  barytes^  or 
acetate  of  lead. 
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Acid,  atdphurtyua  ;  by  its  smell  and  its  effect  on  black 
oxide  of  manganese,  the  colour  of  whicb  it  changes. 

Alkalies  in  general;  by  vegetable  colours  or  muriate 
of  lime. 

Alumine;  dissolved  by  acids,  succinates. 

Ammonia  ;  by  its  smell,  or  by  nitrate  of  mercury. 

Carlxmates  in  general;  by  effervescence  on  adding  acids. 

Earths;  by  precipitation  on  boiling  them,  or  by  an 
alkali. 

Hydro-evJphuret  of  lime;  by  sulphuric  or  nitrous  acid. 

Iron;  by  the  same  tests.  The  sulphuric  acid  dis- 
solves it. 

Lime,  pure;  by  water  saturated  with  carbonic  acid. 

Limey  diesohed ;  by  oxalate  of  ammonia,  or  barytic 
solutions. 

Magnesia;  by  precipitation  on  boiling,  if  dissolved  by 
carbonic  acid  and  pure  ammonia  ;  or  the  phosphate 
of  soda^  when  by  other  acids  than  the  carbonic. 

Muriates  of  alkalies;  by  solutions  of  silver. 

Mv/riate  of  lime  ;  by  the  same,  or  by  oxalic  acid  or 
oxalic  ammonia. 

Sulphates  in  general;  by  barytic  solutions  or  acetate 
of  lead. 

Sulphate  of  ammxmia;  by  barytic  solutions  or  by  boil- 
ing with  fixed  alkalies,  which  dissolve  it. 

Sulphate  of  lime;  by  barytic  solutions,  oxalic  acid,  or 
oxalates. 

Sulphuret  of  alkalies ;  by  polished  metals  or  nitrous 
acid,  or  by  their  smell  when  sulphuric  or  muriatic 
acid  is  put  to  them. 

Sulphuretted  hydrogen  gas  ;  by  its  smell,  or  by  acetate 
of  lead,  polished  metals,  or  infusion  of  litmus. 

The  following  are  St.  Pierre  Foley's  notes  on  his 
analysis  of  the  Shannon  water,  made  for  M.  Fitt,  Esq., 
Newgate  Brewery,  Limerick. 
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TESTS  U8ED.  RESULTS. 

1.  Aqua  ammonia No  precipitate. 

2.  Turmeric  paper  when  cold  .  .  Air    bubbles,   but  no 

change  of  colour. 

3.  After  boiling  some  time   .  .  .  Brownish. 
4  Acetate  of  lead    . Very  dense. 

5.  Muriate  of  baiytes The  same. 

6.  Nitrate  of  silver The  same. 

Do.  do.  by  light ....  Purple  and  blackish. 

7.  Oxalic  acid Slight. 

8.  Oxalate  of  ammonia Dense. 

9.  No.  1  after  the  carbonic  and 

sulphuric  acids  were  removed  Cloudy. 

10.  lime-water,   after    removing 

the  sulphates  of  earthy  mat- 
ter, by  evaporation,  oxalic 
acid,  and  alcohol Cloudy. 

11.  No.  6.   Precipitates  dissolved 

in  alcohol,  and  evaporated  to 

diyness Effloresced. 

12.  Sulphates    and    nitrates    re- 

moved, then  test  No.  6  .  .  .  Very  broum. 

13.  Tincture  of  galls No  precipitate. 

14.  After  removing  sulphates,  add 

No.  8 Eairemely  dense. 

15.  No.  10,  acetate  of  barytes,  fil- 

ter, evaporate,  digest  in  alco- 
hol, and  evaporate  to  dryness  Efflorescent. 

16.  Prussiate  of  potassa No  chamge. 

17.  Phosphate  of  soda Slight. 

18.  Ditto  and  ammonia Dense. 

19.  Saturated  solution  of  soap  .  .  Very  curdy. 

20.  Ditto  half  saturated Curdy. 

21.  Ditto  saturated  an  eighth  .  .  Ditto,  sligMly. 
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TE8TS   USED.  RESULTS. 

22.  After  boiling  and    filtering, 

add  No.  8 Cloudy. 

23.  Starch,  &a No  cJuiiige, 

24.  Sulphate  of  zinc Trace. 

25.  Sesqui-carbonate  of  potassa  ,  Trace. 

26.  The  same  shaken  and  let  rest 

for  24  hours Cloudy. 

The  same  results  are  observed  in  the  water  passing 
up  the  pump  and  that  after  the  filtration,  except  in 
No.  12,  with  which  no  colour  appears  in  the  filtered 
water :  the  results  and  non-results  therefore  are : 


RESULTS. 

1.  Bicarbonate  of  lime. 

2.  Sulphate  of  lime. 

3.  Magnesia. 

4.  Muriate  of  soda. 

5.  Sulphate  of  soda. 

6.  Dead  organic  matter, 

vegetable,  animal,  &c. 


KON-RESULTS. 

1.  No  nitrates. 

2.  No  iron. 

3.  No  alumina,  except  after 

flood. 

4.  No  free  alkalies. 

5.  No  iodine. 

6.  No  free  acids. 


Such  are  some  of  the  means  to  which  others  as  well 
as  the  author  have  resorted  in  order  to  discover  the 
quality  of  water ;  and  he  can  with  truth  add,  that  there 
are  few  specimens  in  which  some  of  these  symptoms  do 
not  appear.  As  a  general  rule  for  discovering  the  ex- 
tent to  which  any  particular  supply  of  water  has  imbibed 
foreign  impregnations  of  a  saline  or  other  mineral  cha- 
racter, the  specific  gravity  of  distilled  water,  which  is 
equivalent  to  a  cubic  foot,  is  1000  ounces  ;  this  is  made 
a  standard  of  weight,  and  kept  as  the  criterion  of  specific 
gravity  where  substances  have  to  be  compared,  through- 
out the  world  of  science  and  of  commerce  ;  and  is  the 
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foundation  on  which  all  measures  of  bulk,  hydrometera, 
and  other  statical  instruments,  are  based.  Water 
fiom  the  same  stream,  and  sometimes  from  the  same 
fountain,  is  often,  from  the  causes  that  have  been 
assigned,  found  to  vary  in  its  specific  gravity,  and 
thereby  to  indicate  a  variableness  of  density,  being  at 
its  maaimumi  on  the  commencement  of  a  flood,  and 
at  its  tninimum  soon  after  such  flood  becomes  slow  and 
limpid  ;  but  these  changes  are  seldom  so  far  perceptible 
in  the  majority  of  spring  and  mineral  waters,  as  to  allow 
the  brewers  who  use  them  to  calculate  upon  them  with 
any  degree  of  certainty.  The  acids  are  weightier  than 
water,  and  so  is  lime;  therefore  each  of  these  will 
increase  the  specific  gravity  of  the  liquid  in  which  it 
is  mixed,  in  proportion  to  the  quantity  of  the  mineral 
present ;  though  a  question  may  arise  as  to  which  of 
these  takes  the  greatest  part  in  adding  to  the  density 
of  the  water ;  b]it  upon  making  comparisons,  we  shall 
find  that  which  contains  the  most  acid,  and  especially 
the  sulphuric,  to  be  not  only  the  hardest,  but  also  the 
heaviest ;  the  increase  of  density  and  gravity  depending 
in  some  degree  on  the  principle  of  condensation,  so 
apparent  on  the  admixture  of  the  acid  with  water  in 
the  ordinary  way.  Scudamore,  in  his  "  Chemical  and 
Medical  Report  of  the  Properties  of  Mineral  Waters,'' 
page  2,  copies  Eirwan's  work  on  this  subject,  where 
he  gives  the  following  formula  for  estimating  the  quan- 
tity of  solid  matter  from  the  specific  gravity,  which,  he 
says,  will  give  the  true  proportion  within  1  or  2  per 
cent : — "  Deduct  1000  from  the  specific  gravity  of  the 
water,  and  multiply  the  difference  by  1*4  ;  the  product 
will  represent  the  quantity  of  solid  contents.  It  gives 
the  weight  of  the  salts  in  their  desiccated  state,  and 
consequently  freed  from  the  watiBr  of  their  crystal- 
lisation.    The  weight  of  the  fixed  air  must  be  also 

k2 
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includeA  Example: — Let  the  specific  gravity  of  the 
mineral  water  be  1079  and  that  of  distilled  water  1000 ; 
(1079-1000)  xl-4=110-6;  or  1000  parts  of  water  of 
that  specific  gravity  should,  according  to  Kirwan's  rule, 
contain  110*6  parts  of  saline  water.  He  adds,  that 
Brisson  found  a  solution  of  two  ounces  of  salt  in  sixteen 
of  water  to  have  its  specific  gravity  1079 :  here  eighteen 
ounces  of  the  solution   held  two  of   salt.      Now,    as 

18:  2::  1000:  nil." 

In  consequence  of  the  indifference  manifested  towards 
the  subject  of  water  by  a  certain  class  of  writers,  and 
of  the  acerbity  evinced  by  some  brewers,  and  the 
nescience  of  others,  especially  in  handling  the  waters 
termed  hard,  the  author  has  opened  his  thoughts  and 
spread  their  contents  more  diflusely  than  every-day 
affairs  could  have  justified, — ^being  convinced  that  not 
all  practical  men  have  time  to  bestow  upon  recreative 
reading,  though  it  be  instructive  ;  if,  however,  the  argu- 
ments and  proofs  which  he  has  adduced  are  calculated 
to  awaken  the  understanding  incidental  to  men  of  com- 
mon sense  and  prudence,  which  has  been  his  aim  and 
wish,  he  has  his  reward  in  the  conviction. 

Men  are  too  apt  to  think  of  others  only  in  comparison 
with  themselves,  as  though  all  were  surrounded  by  like 
circumstances,  which  may  account  not  only  for  the  dis- 
parity of  judgment  between  Booth  and  the  Burton 
brewers,  and  our  "clever  young  man"  and  his  cus- 
tomers, but  likewise  for  the  fistilures  of  many  others 
whom  shame  or  policy  has  withheld  from  publicity. 

The  localised  brewer,  who  is  unacquainted  with  the 
public  taste  abroad,  seeing  as  through  spectacles  made 
to  suit  his  own  eyes  and  age,  is  ready  to  attribute  other 
men's  misfortunes  to  unskilAiIness  or  neglect,  and  hesi- 
tates not  to  suggest  or  dictate  such  antidotes  as  are 
reasonable  to  his  own  thought,  though  others  can  see 
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that  nothing  could  be  more  erroneous  if  made  general. 
How  different,  for  instance,  is  the  ale  brewed  in  Scot- 
land from  that  produced  in  the  South  and  West  of 
England !  Who  is  there  in  Britain  that  cannot  discover 
a  difference  of  flavour  and  gust  between  the  London 
and  Dublin  porter?  Who  that  has  travelled  would 
expect  to  find  the  London  taste  in  Newcastle  ale,  or 
either  of  these  in  the  ales  prepared  at  Liverpool,  Lin- 
coln, Nottingham,  Sheffield,  Birmingham,  Derby,  the 
Staffordshire  Potteries,  Maidstone,  Dorchester,  Devon- 
port,  Alton,  or  North  or  South  Wales  ?  The  eighty-seven 
brewers  of  Manchester  supply  as  many  varieties  of  fla- 
vour and  excellence,  but  still  it  is  all  Manchester  ale. 
Each  respective  article  in  any  of  these  places,  if  of  good 
quality,  is  preferred  by  the  local  consumers  of  "the 
cheer "  generally,  to  every  other  that  in  their  opinion 
can  be  brewed.  The  inhabitants  of  the  towns  and  vil- 
lages *' round  the  Wrekin,"  which  is  situated  in  the 
centre  of  a  splendid  barley  country,  will  have  their  ale 
brewed  of  a  pale  straw-colour,  and  consider  that  all  of  a 
darker  cast  is  adulterated ;  whereas  the  "  Pottery 
chaps"  will  have  it  nearly  "as  red  as  blood,"  and 
imagine  that  paleness  is  only  another  term  for  small- 
ness.  At  Wheelock,  in  Cheshire,  in  the  margin  of  the 
salt  country,  are  two  large  porter  establishments  watered 
from  springs  in  the  rising  ground  immediately  above 
them  ;  and  their  neighbours  say  that  no  place  besides 
Wheelock  can  produce  porter  that  is  truly  good,  though 
travellers  think  otherwise.  This  porter  has  a  black 
shade  ;  but  peculiar  taste  may  not  depend  so  much  on 
the  quantity  or  colour  of  the  malt,  as  on  the  selection 
of  the  hop,  and  less  on  either  than  the  fermenting 
heats  ;  nor  yet  on  these  together  so  much  as  on  custom, 
founded  on  ancient  practice ;  and  the  brewer  is  in  a 
great  measure  bound  to  conform  to  the  will  and  taste 
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of  his  customers  thus  formed,  whether  it  be  refined  or 
vitiated,  addicted  to  sobriety  and  taste,  or  pven  to 
wallow  in  the  depths  of  dissipation :  as  the  market  is» 
so  must  be  the  commodity,  or  it  will  cease  to  be  a 
market  It  is,  however,  in  the  power  of  a  skilful  brewer 
to  improve  the  quality  of  such  beer  by  gradual  means, 
which  he  may  do  almost  imperceptibly,  until  the  public 
and  himself  will  be  equally  gratified  ;  it  is  moreover  his 
duty;  and  amendments  of  this  kind  'newr  go  imap- 
preciated. 


J  35 


CHAPTER  V. 

MASHING. 

RBPLICnOllS — qVANTITY  AND  QUALITT  OP  MATERIALS — OAKS  AMD  MA- 
CHINES— INITIAL  HEATS — STATE  AND  CHARACTER  OF  CONSTITUENTS — 
ATMOSPHERIC  DATA — THE  MASHING  ATTEMPBRATOR —STANDARD  HEAT — 
VALUE  OP  THERMOMETER — BENEFITS  OP  ATTBMPERATION^  PROGRESS  OF 
CHEMISTRY — NEW  MASHING  SYSTEM  POUNDED  ON  PRACTICE —TRANSMUTA- 
TION OP  INGREDIENT  SUBSTANCE — RESULTS  OP  EXPERIMENTS — DEPBCTIYE 
PLANS— COMMERCIAL  COMPARISONS — EXAMPLES  OF  BREWING — INCREASED 
PROFITS. 

Lord  Bagon  admonishes,  that  he  who  would  duly  pre- 
pare himself  for  business  must  not  be  a  follower  of  cus- 
tom or  antiquity  any  more  than  of  novelty,  neither 
must  he  be  servile  in  his  submission  to  authority,  hasty 
in  his  affirmations,  or  too  sceptical  in  his  doubts ;  but 
must  place  each  particular  in  the  position  assigned  to 
it  by  proof  evidence.  He  must  have  prudence  enough 
to  discover  the  lapsings  of  truth  into  error,  and  the 
conversion  of  error  into  truth,  from  a  just  knowledge  of 
his  own  nature,  and  a  correct  sense  of  the  scale  and 
measure  of  his  own  ability  in  judgment ;  complying 
with  the  nature  of  others,  and  surveying  the  order  of 
affairs  with  one  eye,  and  their  relative  uses  with  the 
other  ;  seeing  also,  that  as  discoveries  proceed,  the  art 
of  discovering  advances  with  them.  Man  should  not 
be  vain,  as  the  same  moral  philosopher  reflects,  in  com- 
municating the  knowledge  he  has  acquired,  nor  cunning 
in  the  concealment  of  what  he  knows,  but  ingenuous 
and  fi^ee,  rendering  his  subject  suitable  to  the  under- 
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standing  and  capacity  of  those  whom  he  intendB  to 
enlighten  or  improve. 

With  these  sentiments  before  him,  an  author  must 
feel  desirous  not  to  indulge  in  superfluous  words  or 
double  meanings,  nor  to  pretend  to  any  kind  of  mys- 
tery, but  to  be  plain  and  intelligible,  treating  his  sub- 
ject fairly,  truly,  and  practically,  with  rationality  and 
unlimited  candour ;  for  science  has  the  effect  to  open 
and  ennoble  the  mind  to  experience ;  but  quackery  and 
conceit  only  mystify  and  mislead,  thereby  debasing  the 
character  and  the  object  pursued 

Brewers  have  always  experienced  great  diiSiculty 
through  their  inability  to  maintain,  increase,  decrease, 
or  vary  at  pleasure,  the  heat  of  the  whole  mash:  a 
power  which  it  is  the  object  of  the  present  chapter  fiilly 
to  confer  as  an  essential  boon.  We  may  really  be  asto- 
nished that  through  ages,  when  many  valuable  facts 
might  have  been  apparent,  and  would  have  been  elicited 
by  careful  attention  to  the  progress  of  the  mash,  the 
tun  did  not  derive  improvement  firom  the  introduction 
and  application  of  some  machine  contrived  to  neutralise 
the  variations  of  temperature  arising  from  change  of 
season  and  other  causes,  and  which  must  have  occa- 
sioned incalculable  loss  and  inconvenience  in  every 
brewery. 

Each  generation  happens  to  produce  its  class  of  men 
who  consider  the  age  in  which  they  live  to  be  as  per- 
fect as  necessary,  and  are  therefore  content  to  sleep  in 
hypothetical  security,  letting  events  pass  as  they  are, 
unless  improvements  actually  suggest  themselves  to 
their  own  minds,  or  come  recommended  by  personal 
friends.  These  are  they  whose  supine  doctrine  tells  us 
that  nothing  more  can  be  done  towards  converting  malt 
into  wort,  than  is  done  already: — so  men  said  years 
ago,  when  75  lbs.  per  quarter  were  considered  the  attain- 
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able  maximwm,^  though  901b&  and  more  are  now 
realiaed,  so  that  such  people  judge  beyond  their  own 
oomprehension,  and  so  will  continue  to  do  till  convinced 
to  the  contrary  by  reason,  science,  and  practice.  If  we 
consult  the  most  intelligent  and  well-informed  observers, 
we  find  them  frankly  admitting  that  the  art  is  either 
misunderstood,  or  so  insufficiently  known,  that  a  vast 
deal  has  been  remaining  to  be  discovered  They  know 
that  the  merit  and  value  of  a  thing  are  ascertained  by 
comparing  it  with  others,  and  the  result  of  that  com- 
parison they  term  experience  ;  but  here  the  groimd  of 
true  comparison  has  been  wanting,  and  consequently 
the  smamwm  bonum  has  not  been  attained  except  in 
the  imagination,  and  there  only  at  an  outstretch.  Now, 
althotigh  the  practical  brewer  has  not  opened  the  eyes 
of  the  otherwise  discerning  to  a  just  conception  of  this 
subject,  because  he  has  not  clearly  understood  the  true 
principles  of  dissolution  and  transmutation  in  the  com- 
ponents of  malt,  yet  certainly  many  have  unconsciously 
approached  the  criterion  consequent  upon  the  discovery 
of  that  certain  '^  something"  now  at  length  found  out, 
clearly  imderstood,  and  reduced  to  practice. 

Few, — ^very  few  until  lately,  were  the  brewers  at  all 
acquainted  with  the  secret  workings  of  hot  water  in  the 
mash-tun ;  and  the  best  of  scrutineers  could  do  no  more 
than  imagine  this  incomprehensible  "something,"'  in 
forming  or  developing  the  sweet  principle  of  the  grain, 
on  which  the  successful  issue  of  the  mash,  the  after 
process,  and  all  the  qualifications  of  the  various  pro- 
perties connected  with  them,  must  ever  depend.  The 
number  of  practical  brewers  acquainted  with  the  science 
of  chemistry  to  any  available  extent,  especially  in  pro- 
vincial circles,  is  still  very  select ;  and  fewer  yet  possess 
knowledge  sufficient  to  enable  them  to  make  elaborate 
analyses  of  materials ;   so   that  we  did  not   become 
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acquainted  with  the  nature  of  this  secret  till  the  che- 
mists of  the  nineteenth  century  spread  a  diffusion  of 
light  abroad  upon  the  world,  and  encircled  a  special 
halo  round  the  brewery  by  discovering,  not  largely,  as 
to  fill  a  nutaheU,  but  within  the  bulk  of  a  mite,  the 
existence  and  superlatively  powerful  properties  of  dias- 
tase, and  the  necessity  of  watching  and  humouring  it. 
This  generation  has  been  taught  to  see  this,  or  at  least 
to  acknowledge  it,  till  men  of  sense  cannot  longer  urge 
that  the  further  progress  of  improvement  is  impossible 
or  impracticable :  as  well  may  they  say  that  mucilage 
is  of  equal  value  with  saccharum  in  the  composition 
of  malt-liquors,  as  to  deny  that  improvement  must  take 
a  new  and  wide  range  ;  as  well  may  they  contend  that 
the  niceties  observed  by  ingenuity  and  perseverance 
are  equivalent  to  a  mere  waste  of  time,  talent,  and 
patience,  and  that  every  notion  of  improvement  is  a 
chimera,  because,  forsooth,  persons  like  to  stumble  in 
darkness,  as  to  deny  that  modem  chemistry  has  thrown 
open  that  door  to  the  hitherto  hidden  area  of  perfection 
round  which  authors  and  operators  have  long  been 
hovering,  like  bees  and  butterflies,  round  some  cap* 
tivating  flower,  enveloped  in  a  web  of  gossamer. 
Self-sujfficient  declarations  must  cease,  whether  parties 
have  been  dilatory  on  the  one  hand,  or  extravagant 
and  presumptuous  on  the  other. 

Experience  teaches  aU  practical  men  to  avoid  ex- 
tremes of  temperature  on  either  side,  and  for  various 
reasons  which  shall  now  be  made  to  appear  in  a  few 
truthftil  and  intelligible  words,  devoid  of  ail  mystery 
and  doubt.  The  brewer  having  selected  his  barley 
from  the  best  market  and  his  water  from  the  choicest 
fountain,  his  next  object  is,  to  know  how  to  use  them 
to  the  greatest  advantage,  which  undertaking  is  often 
attended  with  difficulty,  and  especially  when  the  selec- 
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lion  has  not  been  made  according  to  his  wish,  or  when 
the  malt  has  not  been  properly  mailed,  so  as  to  loosen 
the  &rina  without  cutting  the  com  into  segments. 

In  the  first  place,  it  is  always  advisable  to  have  the 
materials  ready  over  night,  as  the  contrary  practice  has 
a  dilatory  appearance,  and  is  often  the  cause  of  unfore- 
seen delay ;  for  if  one  thing  is  unready  when  all  are 
wanted,  the  whole  must  stand  waiting,  to  the  great 
hindrance  of  business.  This  advice  is  supported  by 
common  prudence,  and  by  two  useful  ancient  maxims, 
one  of  which  is,  ^^  Leave  nothing  vmdone  tiU  to-morraWf 
tohidi  to-day  0(m  accomplish;"  and  the  other  is  the 
wholesome  proverb  that  ^^The  early  bird  caiches  the 
worm,"  In  &ct,  the  hope  that  encourages  him  not  to 
rest,  and  that  eye  of  his  which  oversees  his  engagement, 
must  dictate  this  course  to  him  as  the  most  expedient ; 
and  having  accustomed  himself  to  "ploiigh  deep  whUe 
duggards  deep, "  the  retrospect  yields  a  consolation  in 
the  idea  that  cherishes  the  knowledge  of  having  done 
right ;  which  idea  hope  cannot  suggest,  in  consequence 
of  the  existence  of  a  chance  of  doing  wrong. 

We  can  fairly  presume  that  in  the  middle  of  the  nine- 
teenth century,  when  art  is  fertile  and  fine,  and  elegance 
accompanies  every  acquisition,  no  need  can  obtain  for 
writing  an  essay  on  the  necessity  of  cleanliness  in  the 
brewhouse  and  utensils,  since  no  man  can  tolerate  the 
slightest  deviation  from  it 

In  the  next  place,  take  the  hint  already  given,  and 
mash  early  in  the  morning ;  and  if  the  mashing  liquor 
shall  by  accident  attain  the  boiling  heat  of  212^,  it 
must  be  slackened  down  to  the  temperature  wanted, 
and  precautions  must  be  taken  to  prevent  its  becoming 
hotter  in  future  than  is  necessary  for  mashing,  particu- 
larly where  the  advantages  of  good  calcareous  water 
exist     On  the  contrary,  if  local  circumstances  enforce 
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the  use  of  such  soft  waters  bjs  contain  anunonia  and 
animal  matter  to  an  injurious  extent,  some  boiling  with 
proper  correctives,  would  be  beneficial  as  a  curative  of  the 
disorders  engendered  by  their  impurity.  It  may  be  ob- 
jected that  the  sulphuric  acid  and  lime  which  constitute 
the  sulphates  and  harden  water  by  their  presence,  would 
be  expelled  and  precipitated,  if  saved  in  the  hot  liquor 
back  during  the  boiling  of  the  worts ;  but  this,  with 
moderate  boiling^  we  have  no  need  to  fear,  because  sac- 
charum,  the  basis  of  our  commodity,  is  a  powerfol 
solvent  of  lime,  and  the  strong  chemical  affinity  of  the 
compounded  wort  for  both  these  desirable  constituents 
of  a  hard  brewing  water,  renders  their  detention  and 
amalgamation  peculiarly  and  particularly  beneficial 

The  act  of  infusion,  or  mixing  the  liquor  with  the 
malt,  is  done  by  bringing  them  together  in  such  man- 
ner within  the  mash-tun,  and  so  taking  care  to  preserve 
an  equal  penetration  by  the  fluid  throughout  every 
portion  of  the  solid,  that  the  process  of  solution  be  no 
where  prevented  or  retarded  by  inequalities.  To  effect 
this  purpose  properly,  some  brewers  introduce  2  barrels 
of  liquor  to  each  quarter  of  malt  employed  ;  others 
turn  on  2J  or  2^  barrels,  either  at  once  or  periodically, 
according  to  custom,  old  or  new  system  pursued,  or 
other  attendant  motive ;  If  barrel  will,  however,  suf- 
ficiently saturate  the  malt,  especially  if  let  into  the 
tun  at  a  proper  heat,  and  at  the  same  time  and  speed 
as  the  malt  is  running  in  from  the  hopper  above,  or 
otherwise;  but  if  at  the  same  time  the  operation  is 
performed  by  the  common  mashing  oars,  the  mash  can- 
not be  properly  made,  because  the  balling  of  the  malt, 
and  the  cooling  and  in  part  acetifying  of  the  worts  and 
goods  cannot  be  prevented  Nothing  but  a  mashing 
machine  can  do  the  w^ork  quickly  and  efficiently  where 
tlic  body  of  goods  is  of  much  magnitude.     If  the  object 
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sought  were  no  more  than  a  solution  of  the  sugar  pro- 
vided by  the  former  partial  vegetation  of  the  seed  when 
malting,  why  should  the  operatist,  in  thus  mashing  or 
compounding  his  elements,  be  so  particular  in  his  heats, 
as  shall  presently  appear  ?  Why  should  such  diversity 
of  opinions  prevail,  since  we  know  that  water  of  almost 
any  temperature  will  readily  perform  this  simple  office  ? 
Why  do  many  who  know  not  the  lise  or  value  of  the 
thermometer  take  the  precaution  to  see  their  &ces  in 
the  liquor  intended  for  the  first  mash,  as  in  a  mirror, 
before  they  add  the  first  malt  to  it,  if  they  have  no 
object  or  solicitude  beyond  obtaining  a  mere  fermenta- 
ble sweet  ?  This  peep-show  plan  seems  to  have  been  a 
general  test  of  the  ebullient  principle,  anterior  to  the 
introduction  of  the  instruments,  though  the  silliest 
brewer  of  the  present  day  would  assuredly  not  think 
of  mashing  with  boiling  liquor,  for  he  cannot  wish  to 
scald  it 

Malt,  however  well  made,  as  seen  on  reference  to  our 
analytical  table.  Chap.  11.  p.  28,  contains  30  per  cent,  of 
sugar  and  mucilage  in  about  equal  portions,  and  from 
50  to  60  per  cent,  of  starch,  with  12  per  cent,  of  hordein 
or  unconverted  fieirinaceous  matter,  the  remainder  being 
composed  of  albumen,  gluten,  and  a  little  resin.  Under 
this  composition,  if  the  mashing  liquor  have  been  too 
hot,  the  consequence,  even  if  balling  have  been  pre- 
vented, which  is  improbable,  will  be  a  gelatinising  or 
setting  of  the  whole  mash  ;  and  though  the  sugar  and 
gum  (or  mucilage)  may  have  been  dissolved,  they  will 
be  so  enveloped  in  the  pasty  mass,  that  not  a  gallon  of 
wort,  as  in  the  case  related  at  p.  22,  can  be  disengaged 
and  drawn  off ;  and  if  the  mash  is  made  at  too  low  a 
heat,  only  the  30  per  cent,  of  the  com  reduced  to  sugar 
and  mucilage  by  malting  can  be  made  available,  which 
will  show  an  extract  of  about  35  J  lbs,  to  the  quarter  by 
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Long's  saccharometer ;  and  although  one-half  of  this 
wort  18  decidedly  the  best  that  can  be  obtained  under 
any  circumstances,  yet  the  whole  compound  will  be  of 
the  character  called  mawkish,  or  inclining  to  insipidity, 
because  the  most  valuable  properties  are  neutralised  by 
the  equal  amount  of  mucilage,  which  is  destitute  of 
sweetness.  This  wort  wiU  also  be  foul  and  white,  like 
thickened  milk,  owing  to  the  presence  of  a  large  quan- 
tity of  starch  and  some  hordein,  both  in  their  primitive 
state;  for  although  they  disengage  themselves  from  the 
goods,  and  run  off  with  the  mucilage  and  saccharum, 
they  do  not  dissolve  or  yet  affine  with  them,  but  are 
merely  held  in  mechanical  suspension ;  and  the  starch 
would  ultimately  precipitate  itself  to  the  bottom,  and 
granulate  like  laundry  starch,  imless  immediately  sub- 
jected to  fermentation,  in  which  case  it  would  create 
more  evils  than  benefits.  Thus  we  see  that  by  treating 
the  malt  erroneously  we  produce  nothing  on  the  one 
hand,  and  only  about  two-fifths  of  the  capable  produce 
on  the  other ;  so  that  it  is  hence  evident  that  some 
intermediate  stage  or  course  is  required ;  and  the  nearer 
we  approach  perfection,  the  more  we  increase  the  quan- 
tity and  quality  of  the  beverage  extracted. 

Experience  teaches  this  aforesaid  fskct  to  all  brewers ; 
but  they  are  not  all  equally  well  versed  in  the  causes 
that  operate  to  bring  such  different  results  ;  nor  are  all 
aware  that  in  either  of  these  examples  the  whole  starchy 
portion  of  the  malt  is  entirely  lost  to  the  trader,  not 
having  been  developed  in  a  tangible  way.  To  realise 
such  an  amount  of  extract  as  would  be  satis&ctoiy,  we 
must  use  a  certain  quantity  of  water,  and  no  more,  at 
such  a  temperature  as  will  dissolve  the  starch  and  con- 
vert it,  with  as  much  of  the  hordein  as  possible,  and 
assimilate  these  two  constituents  with  the  saccharum, 
by  the  chemical  transmutation  described  in  Chap.  III. 
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p.  91.  The  gradation  of  the  converting  process  will 
thus  arrange  itself: — ^The  15  per  cent,  of  sugar  will  not 
undergo  any  perceptible  change  of  character,  but  will, 
to  some  little  extent,  officiate  as  a  saccharisor  by  con- 
tagion and  assimilation,  aided,  of  course,  by  other  con- 
stituents and  circumstances ;  the  15  per  cent  of  mucilage 
will  become  sweet,  and  partake  of  the  nature  of  sugar ; 
the  56  parts  of  starch  will  be  macerated  by  the  gluten 
and  a  principle  that  accompanies  it,  and  will  then 
become  mucilage,  and  some  of  it  wUl  be  again  trans- 
mnted  into  sugar ;  and  the  more  matured  portion  of 
the  12  per  cent,  of  hordein  will  assume  the  mucOaginous 
character ;  but  the  perfection  of  these  transformations 
will  be  in  proportion  to  the  temperature  of  the  mix- 
ture, the  skill  of  the  operator,  and  the  means  which  he 
has  to  cany  out  his  designs. 

To  proceed  with  the  same  subject  in  a  more  lucid, 
and,  it  is  presumed,  a  more  scientific  manner,  we  may 
observe,  that  in  consequence  of  the  great  discovery  made 
by  those  very  eminent  French  chemists,  MM.  Payen 
and  Persoz,  we  prove  that  by  right  application  of  cer- 
tain principles  contained  in  hot  water,  grain,  &a,  the 
gum  that  the  maltster  leaves  in  his  malt,  and  a  great 
proportion  of  the  starch  also,  can  be  made  into  a  sweet 
liquid,  and  that,  too,  chiefly  at  the  expense  of  the  very 
ingredient,  as  will  forthwith  be  shown,  that  causes  tur- 
bidity, acidity,  and  the  long  train  of  misfortunes  to 
which  brewers  have  heretofore  been  liable,  and  with 
which,  consequently,  they  are  too  well  acquainted: 
hence  it  is  that  for  the  first  time  an  instrument  can 
be  placed  in  the  hands  of  the  managing  operator,  by 
which  he  can  now  clearly  see  the  nature  of  the  mashing 
process,  examine  its  capabilities  fully,  and  select  such 
heats,  and  maintain  them  such  time,  as  his  advanced 
knowledge  dictates  and  his  business  requires,     lliis  is 
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a  mashing  machine  of  entirely  new  construction,  which 
also  embraces  the  character  of  an  attemperator,  by 
which  the  casualties  already  named,  and  many  more, 
will  be  effectually  avoided.  The  great  necessity  of  such 
an  introduction  has  become  imperatively  urgent,  and 
the  advantages  derivable  from  it  can  easily  be  demon- 
strated, for  they  consist  in  its  entire  efficiency  and  its 
profitcMe  vtUity. 

The  multifiuious  opinions  by  the  host  of  brewing 
writers  and  writing  brewers  on  the  subject  of  mashing 
heats,  since  the  reign  of  George  IL,  when  his  physician, 
Dr.  Shaw,  first  let  light  into  the  brewery,  would  afford 
a  rich  fund  of  amusement  to  the  curious  in  thermome- 
try and  to  the  fisistidious  connoisseur  in  ales,  were  it 
consistent  with  the  measure  of  the  present  design  to 
collect  and  contrast  them ;  but  one  modem  writer,  in 
particular,  attaches  much  importance  to  atmospheric 
changes,  and  assuredly  he  cannot  attach  too  muck 
The  valuable  observations  on  this  head  by  the  "  Scot- 
tish Ale-brewer,"  to  the  extent  that  they  reach,  are 
declaratory  of  the  present  author's  own  practical  views, 
and  give  pleasurable  expression  to  a  train  of  his  pre- 
conceived ideas.  Mr.  Roberts  believes  that  the  great 
aim  of  all  brewers  (but  he  believes  more  than  enough) 
is  to  ensure  an  attendant  heat  of  147^  to  152°  to  the 
wort  running  through  the  mash-tun  tap;  and  that  if 
they  are  successful  in  obtaining  this^  with  a  free  and 
transparent  stream  of  wort,  carrying  a  fine  pearly  head, 
they  are  satisfied  with  their  own  judgment,  and  rest 
contentedly  upon  their  oars  with  self-gratulation. 

But,  as  he  rightly  sees  the  misfortime,  the  tempe- 
rature of  the  atmosphere  will  sometimes  reduce  that  of 
the  unemployed  grist  or  bruised  grain  25*^  or  30®,  and 
at  others  40°  or  50°,  according  as  the  state  of  the  wea- 
ther may  be  ;  for  if  tried  by  a  thermometer  soon  after 
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preparation,  it  will  vary  from  80°  to  90°  in  the  bulk  ; 
but  as  it  lies  and  meUows,  it  also  cools  and  imbibes 
more  moisture  from  the  superincimibent  air  than  it 
would  have  done  if  kept  whole  ;  and  as  this  absorption 
of  atmospheric  damp  amounts  to  the  same  effect  as 
diinking  a  certain  quantity  of  cold  water,  and  is  appor- 
tioned to  its  chillness,  a  hotter  mashing  liquor  will  be 
demanded  accordingly,  and  more  especially  if  it  have 
lain  some  days  in  its  bruised  state.  Moreover,  these 
variations  in  the  atmosphere,  which  may  range  as  wide 
as  30°  or  more,  will  also  necessarily  affect  the  goods  in 
the  mash  as  well  as  the  resulting  wort,  cooling  both 
more  quickly  at  a  lower  than  a  higher  temperature ;  in 
consequence  of  which  a  still  hotter  liquor  must  be 
employed  in  colder  weather,  unless  we  can  be  allowed 
to  say  that  we  can  prescribe  a  remedy ;  for  that  can 
most  assuredly  be  done. 

Whatever  be  the  temperature  of  the  malt  or  grist,  of 
the  water  or  the  atmosphere,  whether  varying  or  sta- 
tionaiy,  prior  to  the  admixture,  the  apparatus  may  be 
heated  either  before  or  after  the  ingredients  are  poured 
into  the  tun,  or  while  inftising,  to  any  degree  that  may 
be  requisite  to  bring  the  goods  from  an  extreme  to  a 
mean  and  desirable  warmth ;  but  a  little  experience 
will  enable  the  brewer  to  find  that  the  better  way  is  to 
defer  the  attemperation  until  the  machine,  as  a  masher 
only,  has  blended  all  the  malt  and  water  into  a  homo- 
geneous mass  ;  for  where  it  is  to  be  used,  the  mash  can 
be  made  with  liquor  fit)m  lO"*  to  30°  lower  than  the 
prevalent  and  often  dangerously  high  practice,  by  which 
new  method  and  amendment  in  the  art  the  goods  will 
be  gently  operated  upon,  the  slightest  risk  of  setting 
them  will  be  avoided,  and  the  malt  will  be  better  pre- 
pared for  the  forthcoming  accession  of  heat  found  neces- 
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sary  to  complete  the  cliemical  organisation  of  the  con- 
stituents composing  the  mash. 

The  intervention  of  philosophical  research  has  deter- 
mined that  the  desired  metamorphosis  of  the  contents 
of  the  brewer's  mash-tun  will  require  the  process  to  be 
continued  several  hours,  and  that  the  solid  and  fluid 
particles  be  kept  in  contact  at  the  heat  of  at  least  160"*. 
By  the  time  that  the  first  mashing  is  finished  by  the 
old  process,  the  heat  of  the  goods  is  always  many  degrees 
lower  than  160°,  and  is  seldom,  if  ever,  above  150°,  even 
in  the  summer  season,  though  the  water  may  have 
boiled  at  212°;  and  though  such  a  medium  might  be 
said  in  common  phrase  to  "  answer"  for  the  time  being, 
in  a  common  way,  yet  the  position  cannot  be  retained 
during  the  space  necessary  to  produce  the  desired  sac- 
charisation,  notwithstanding  frequent  applications  of 
additional  hot  liquor,  regardless  of  its  disproportion  in 
comparison  with  the  quantity  of  malt,  even  though  it 
be  aided  by  the  quickest  possible  operation  of  the  old 
cooling  mashing  machine.  It  has  recently  been  ob- 
served by  certain  practical  gentlemen  of  considerable 
repute  in  the  brewing  world,  that  if  more  than  two 
barrels  of  liquor  per  quarter  are  used  in  the  first  mash, 
the  diastase,  and  the  ingredients  on  which  it  would 
operate,  will  be  too  much  diluted  and  weakened,  and 
consequently  their  respective  atoms  wiU  not  be  suf- 
ficiently in  contact  with  each  other  to  effect  the  neces- 
sary conversion. 

Kirchoff,  whose  experiments  are  recorded  in  the  four- 
teenth volume  of  Schweigger's  Journal,  saw  something 
of  a  secret  movement,  but  could  not  find  the  true  cause 
any  more  than  others.  He  saw  that  barley-meal  con- 
tained both  gluten  and  starch,  that  starch  could  not  be 
converted  into  sugar  by  merely  infusing  it  in  water. 
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and  that  gluten  did  not  become  saccharum  by  the  like 
inefficient  mode  of  treatment ;  but  that  a  mixture  of 
pure  pulverised  wheat  gluten  and  potato  starch,  by 
being  infused  in  water  at  a  certain  temperature,  caused 
the  conversion  of  the  starch  into  sugar  after  a  certain 
time ;  and  he  afterwards  foimd  that  the  action  of  the 
gluten  of  malt  would  produce  abundance  of  sugar  from 
raw  grain ;  and  why  ?  It  is  thence  evident  that  some 
principle  connected  with  the  gluten  acts  upon  the 
starch,  converts  it  into  gum,  acts  again  upon  the  gum, 
and  sweetens  and  changes  it  into  sugar.  It  is  in  reality 
the  diastase,  that  unvoluminous  discovery  of  the  French- 
men above-named,  which  has  been  latent  within  it, 
waiting  only  for  the  means  of  action  which  a  proper 
temperature  alone  can  exert,  in  order  to  do  the  work  of 
transmutation  silently,  secretly,  and  radically ;  for,  like 
jalap,  it  works  best  when  kept  at  a  certain  congenial 
warmth. 

Thus  it  may  be  seen  that  great  cause  exists  for  the 
introduction  of  an  attemperating  power,  capable  of  act- 
ing as  a  saccharifier  in  transmuting  the  goods  to  a  new 
state,  which  ^itirely  depends  upon  the  mode  of  ope- 
ration ;  and  having  noticed  the  utility  of  an  efficient 
mashing  machine,  which  shall  perform  its  appointed 
work  in  the  manner  least  prejudicial  to  the  ftiture 
wort,  the  author  begs  now  to  introduce  his  patented 
invention,  as  an  apparatus  adapted  to  the  puiposes 
required  in  this  double  capacity ;  and  to  explain  the 
principles  upon  which  it  acts,  both  as  a  mashing  instru- 
ment and  as  an  attemperating  medium.  These  requi- 
sites and  many  others  will  be  found  combined  in 

The  motion  of  this  apparatus  and  the  manner  of  work- 
ing it,  with  its  effect  as  a  mashing  machine,  being  of 
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the  ordinary  description  now  employed  in  the  best  esta- 
bUshments,  nothing  has  now  to  be  particularised  except 
the  principle  which  constitutes  the  novelty  of  its  cha- 
racter: of  course  it  revolves  in  the  usual  horizontal 
way,  though  its  mechanism  is  somewhat  different  The 
shaft  and  arms,  or  rakes,  in  the  first  place,  are  made 
hollow  for  the  conveyance  of  hot  or  cold  fluids,  and 
through  these  hollow  branches  hot  water  or  steam  can 
be  introduced  at  such  times,  and  in  such  quantities,  as 
the  operator  may  require ;  the  same  being  conveyed 
down  the  central  shaft,  or  around  it,  through  a  revolving 
steam  box,  which  is  a  modem  invention  of  the  author's; 
and  &om  the  middle  of  the  shaft  directly  to  the  farthest 
rake,  where  it  conmiences  its  tortuous  course  within 
the  body  of  the  mash,  and  through  the  machine,  on  its 
return  towards  the  centre,  where  it  is  discharged  in  an 
exhausted  state  into  the  atmosphere.  Thus  the  heating 
mediimi  is  first  conveyed  to  the  outer  portion  of  the 
goods,  because  there  they  cover  a  larger  field  of  space 
in  proportion  to  the  distance  travelled  over  by  the 
machine  ;  and  by  contriving  this  arrangement  and  that 
of  the  pipes  throughout,  an  equal  distribution  of  caloric 
is  every  where  ensured. 

The  first  advantage  of  this  apparatus,  its  enjUre  effir 
ciency  as  a  difiuser  and  controller  of  heat,  as  well  as  a 
masher,  is  explained  in  the  description  here  given  ;  for 
when  it  is  heated  and  put  in  contact,  through  the  rota- 
tory motion,  with  all  parts  of  the  mash  successively, 
density  or  mobility  of  parts  offers  no  impediment  to  the 
equal  diffusion  of  the  attemperating  heat ;  but  on  the 
contrary,  the  caloric  is  equally  circulated  throughout 
the  tun  after  the  first  revolution  or  two  from  the  admis- 
sion of  the  steam  or  hot  water ;  and  the  temperature  of 
the  mash  can  either  be  preserved  at  an  uniform  stand- 
ard, or  may  vary  according  to  skill  or  pleasure.     Expe- 
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rienoe,  nevertheless^  fixes  a  standard  of  165°^  and  neither 
to  rise  above  170**,  nor  to  descend  below  160°,  lest  the 
powers  of  nature  be  paralysed  by  excessive  heat  on  the 
upper  hand,  or  soured  by  sluggishness  on  the  lower. 

Here  the  use  of  the  thermometer,  as  a  standard  of 
temperature,  must  be  strikingly  obvious ;  but  when  we 
consider  it  as  an  implement  of  science  and  not  of  art, 
as  a  theoretical  test  and  not  as  a  problematical  means, 
as  an  indicator  of  heat  and  not  the  cause  of  it,  we  have 
attributed  to  it  all  that  belongs  to  it ;  but  the  brewer 
wants  more :  he  wants,  in  fact,  to  attemper  his  heat  to 
his  subject,  and  he  wants  a  thermometer  to  prove  that 
it  is  properly  attempered. 

Even  so  &r  back  as  the  days  of  Richardson,  ther- 
mometry was  considered  an  useM  science,  and  was 
urged  on  the  brewer's  attention,  though  the  instrument 
is  now  scarcely  known  to  many  who  pretend  to  be  prac- 
tical brewers.  "  It  is  evident,''  says  the  veteran,  "  how 
much  the  use  of  the  thermometer  ought  to  be  studied 
by  the  brewer,  in  order  to  ensure  him  that  certainty  of 
success  which  he  cannot  by  any  dissimilar  means  obtain. 
Without  this  instrument  it  ia  impossible  he  can  accom- 
modate his  practice  so  as  to  secure  to  himself  eveiy 
attainable  advantaga  The  discrimination  of  the  senses 
is  limited  and  irregular.  Beyond  the  temperatwre  of  the 
body  our  judgment  of  heat  cannot  reach,  and  vnthin  that 
degree  it  is  very  incompetent.  A  variation  of  a  very 
few  degrees,  which  the  instrument  only  can  determine, 
produces  effects  no  less  extraordinary  in  themselves 
than  important  to  the  breweiy:''  and  after  this  he 
proceeds  to  say,  that  "many  disgrcLcejvl  properties  of 
beers''  arise  from  a  want  of  the  proper  knowledge  and 
use  of  this  instrument.  His  contemporary,  Baverstock, 
though  opposed  to  others  of  his  views,  agreed  with  him 
on  this  point,  as  he  says,  "  The  eye  or  the  touch  can 
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afford  no  tolerably  certain  direction  as  to  the  heat  of 
water  below  the  boiling  point,  or  as  to  the  heat  of  worts, 
otherwise  than  according  to  the  accidental  warmth  of 
the  finger  at  the  time  it  is  applied.  The  natural  heat 
of  the  human  body  in  health  is  96°  by  Fahrenheit's 
thermometer."  This  is  the  language  of  experienced 
men  of  the  old  school,  the  latter  of  whom  had  to  en- 
coimter  a  prejudice  so  strong,  that  prior  to  1763,  when 
he  became  partner  with  his  &ther  at  Alton,  he  had 
been  obliged  to  conceal  his  instrument  from  paternal 
eyes ;  but  we  find  no  such  expressions  in  Combrune, 
whose  work  came  out  within  the  preceding  year. 

The  incompetency  of  the  human  body  as  a  test  of 
heat,  is  thus  still  further  demonstrable  from  daily  oc- 
currence: one  man  shakes  hands  with  two  friends  at 
the  same  moment ;  one  of  these  feels  warm  to  him,  and 
the  other  cool ;  the  warm  man  meets  with  a  fourth,  who 
remarks  how  icy  his  touch  is,  and  the  cool  man  with  a 
fifth,  who  pronounces  him  warm  at  least,  if  not  hot ; 
and  all  this  because  the  five  men  are  differently  attem- 
pered within.  Again,  invalids  complain  of  excessive 
cold  or  heat,  when  robust  and  healthy  people  feel  little 
variation  or  none ;  therefore  the  body  is  not  adequate 
to  the  task  of  judgment  without  collateral  dependence ; 
and  the  only  dependence  now  and  long  since  known,  is 
a  correct  thermometer ;  and  with  that  as  an  auxiliary, 
the  mashing  attemperator  can  be  pronounced,  without 
a  moment's  hesitation,  a  tested  apparatus  far  superior 
to  any  other  power-machine  or  hand-implement  ever  yet 
ushered  into  the  brewing  plant,  and  may  safely  be  chal- 
lenged against  all  competition  in  its  first  attribute  of 
entire  efficiency. 

I.  As  a  diffliser  and  controller  of  heat  in  the  mash ; 

II.  As  a  concentrator  and  an  economiser  of  the  ex- 
tract; 
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III.  As  a  promoter  of  alcohol ; 

IV.  As  a  creator  of  a  delicious  flavour,  and  of  bril- 
liancy and  durability  in  the  production ;  and 

y.  As  a  saccharifier  and  rectifier  of  imperfect  malt 

Let  us  now  proceed  through  these  heads  aerioHm,  and 
shew  how  this  invention  is 

L  *'  A  diffuser  and  controller  of  heat  in  the  mash." 
We  admit  that  brewers,  or  some  at  least,  have  become 
acquainted,  to  an  extent,  with  the  nature  of  the  truisms 
here  advanced ;  but  they  have  been  curtailed  in  their 
system  by  limitation  of  time,  which  has  hurried  them 
through  their  work,  to  the  great  deterioration  of  their 
property.  Diastase,  like  that  leaven  spoken  of  in  scrip- 
ture, which  the  woman  hid  in  two  measures  of  meal, 
until  the  whole  was  leavened,  is  thoroughly  searching 
when  once  loosened  within  the  volume  of  its  operation ; 
but  it  must  in  like  manner  have  time  for  its  perform- 
ance, and  its  demand  is  peremptory.  Its  astonishing 
principle  in  converting  starch  into  sugar,  at  the  rate  of 
two  thousand  parts  of  starch  to  one  of  diastase,  is  named 
in  Turner's  Chemistry,  seventh  edition,  by  liebig  and 
Gregory,  which  is  very  high  authority ;  but  they  apprise 
OS  that  this  wonderful  conversion  requires  some  hon/rs 
to  be  complete,  that  the  diastase  will  not  act  freely 
unless  the  temperature  exceed  158%  and  that  it  does 
not  combine  with  any  other  substance.  "The  paste 
of  starch,"  say  they,  "speedily  loses  its  gelatinous 
consistence  if  an  infusion  of  malt  be  poiu^  on  it.  It 
then  forms  a  mobile  liqidd,  and  if  there  be  enough  of 
malt,  the  starch  is  completely  changed  into  grape  sugar 
Qt  the  end  of  some  hourSy  provided  the  mixture  be  kept 
at  the  temperature  of  160**  or  170°''  (See  back,  p.  59.) 

All  brewers  are  aware,  that  in  proportion  to  the  height 
of  colour  in  the  malt,  will  be  the  diminution  in  the 
quantity  of  extract  which  it  can  yield :  amber,  for  in- 
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stance,  does  not  afford  so  much  as  pale,  and  brown  con- 
siderably less  than  either ;  which  difference  arises  fix)m 
the  degree  of  destructive  heat  suffered  by  the  diastase 
or  saccharising  principle  of  the  grain,  while  it  lay  upon 
the  kihi,  and  which  principle  acts  the  part  of  a  ferment 
in  the  mash-tun,  proportionate  only  to  its  strengtL 
They  who  have  seen  the  eyil  of  starving  the  mash,  have 
been  led  by  theory  to  err  in  the  contrary  extreme,  by 
mashing  too  higL  The  eccentric  Dr.  Ure,  in  his  Dic- 
tionary of  Arts,  Manu&ctures,  &c.,  page  98,  puts  this 
great  and  inffdlible  truth  into  an  unequivocal  light,  by 
publishing  an  experiment,  in  which  he  stirs  from  6  to  10 
parts  of  finely  ground  pale  barley  malt,  into  400  parts 
of  water  heated  to  80*",  raises  the  heat  of  the  compound 
to  140^,  and  then  adds  100  parts  of  starch,  which  he 
also  stirs  well  into  the  first  mixture ;  again  increases  it 
to  158°,  and  keeps  it  constantly  at  that  point,  or  between 
it  and  167^  as  extreme  limits.  The  solution,  which 
originally  is  nulky  and  pasty,  becomes  thinner  in  20  or 
30  minutes ;  and  soon  afterwards,  as  the  starch  bursts 
into  gum,  is  nearly  as  fluid  and  limpid  as  clear  water. 
This  fluid  is  now  available  for  two  very  different  pur- 
poses ;  for  if  it  be  quickly  raised  to  the  boiling  point, 
to  prevent  ihefvHher  action  of  the  malt  upon  the  starch, 
and  then  be  suitably  evaporated, ''  it  may  serve  for  those 
purposes  in  the  arts  to  which  gum  is  applied ;"  but  if, 
on  the  contrary,  this  same  fine  fluid,  which  in  this  state 
he  declares  to  be  a  mixture  of  mucilaginous  gum  with 
a  UMe  starch  and  sugar,  and  to  be  called  deatrine  by 
the  French  chemists,  be  chosen  "to  promote  the  sac- 
charine fermentation  for  the  formation  of  beer,"  he  in- 
sists that  "  we  MUST  rnmntain  the  temperat/a/re  at  between 
158**  and  167^  for  three  or  fowr  howra,  when  the  greatest 
part  of  the  gum  will  have  passed  into  sygar"  Hence 
the  desirableness  of  obtaining  and  preserving  this  sta- 
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tutory  heat  in  the  mash,  which  can  only  be  done  by 
attemperation. 

So  important  has  the  preservation  of  the  proper  heat 
been  considered,  that  several  have  written  on  this  sub- 
ject, of  which  the  fSsdlacies  enumerated  in  the  introduc- 
toiy  chapter,  page  21,  are  instances,  and  many  other 
contrivances  have  been  brought  into  use  in  distilleries 
as  well  as  breweries,  in  order  to  break  up  the  goods 
speedily,  and  with  as  little  loss  of  heat  as  possible ;  but, 
for  the  reasons  there  stated  in  substance,  nothing  has 
been  done  that  was  calculated  to  sustain  it  steadily,  and 
accordingly  the  results  have  been  imperfect;  no  need 
therefore  remains  to  submit  further  evidence  of  the 
superiority  of  the  theory  here  propounded,  of  its  truth 
as  a  practical  measure,  or  of  the  necessity  of  its  appli- 
cation in  either  brewery,  distillery,  or  vinegar  works,  as 
the  brewers  who  have  adopted  it  are  the  best  judges  of 
its  superior  efficiency;  therefore  the  inventor  at  once 
proceeds  in  his  endeavour  to  make  the  system  of  his 
first  mash  understood,  as  an  advantage  of  importance  to 
all  traders  who  adopt  it.  He  never  mashes  with  liquor 
hotter  than  160°,  and  he  blends  the  malt  with  it  as  it 
runs  into  the  tun,  by  the  use  of  the  mashing-machine 
alone ;  and  his  plan  is,  to  run  on  from  If  to  IJ  barrel  of 
liquor  per  quarter,  and  to  mash  long  enough,  without 
regarding  diminution  of  heat,  to  separate  every  com 
firom  the  rest,  and  to  surround  it  with  the  infusing 
liquor.  The  mash  is  then  covered  down,  and  allowed 
to  stand  from  half  an  hour  to  an  hour,  or  during  such 
time  as,  from  inspection,  the  whole  interior  of  the  husk 
win  take  to  be  saturated  with  liquor.  After  being 
satisfied  that  the  malt  is  prepared  for  a  finishing  opera- 
tion, the  mashing-machine  is  again  put  in  motion,  to  act 
upon  the  goods  in  its  new  character  of  an  attemperator, 
by  imparting  the  caloric,  now  passed  into  its  hollow 


154  MASHING. 

rakes,  to  the  nmsh.  By  this  proceeding,  the  whole  of 
the  contents  of  the  mash-tun  are  raised  from  130"*  or 
140°  to  160°  or  170°,  in  20  or  not  exceeding  30  minutes, 
and  are  maintained  at  this  heat  for  three,  four,  or  six 
hours,  according  to  the  colour  and  quality  of  the  malt, 
and  the  discretion  of  the  brewer.  Thus  a  principle  is 
carried  out  on  sure  grounds,  which  neither  double  mash- 
tuns,  nor  fixed  steam,  nor  hot  liquor-pipes,  nor  an 
additional  machine,  nor  the  repeated  and  erroneous 
application  of  extra  boiling  liquor  among  the  goods,  or 
such  as  is  very  hot,  can  at  all  comparatively  effect :  all 
these  have  totally  &iled,  from  the  impossibility  of  con- 
forming, through  such  means,  to  the  nature  of  each 
different  constituent,  and  to  the  necessities  and  chemical 
affinities  of  all. 

Such  is  the  retentive  character  of  dense  fluids,  that 
when  the  quantity  used  does  not  exceed  If  barrel  to 
the  quarter,  and  the  heat  of  the  mash  is  properly  ele- 
vated, the  contents  of  the  tim  do  not  materially  part 
with  their  caloric  during  as  much  as  six  hours ;  and  the 
worts  are  as  sound  at  the  end  of  this  time,  or  even  after 
standing  twice  as  long,  as  they  are  at  any  intermediate 
or  former  period.  How  different  is  this  very  important 
condition  from  that  of  worts  which  are  extracted  from 
more  fluid  mashes,  and  indeed  from  the  state  of  those 
denser  worts  that  are  occasionally^  but  experimentally, 
drawn  by  other  plans !  particularly  such  as  are  subjected 
to  a  prolonged  agitation  and  oxidation,  during  the  most 
critical  and  least  safe  period  the  mash  can  experience ! 
Of  this  character  especially,  it  may  here  be  in  place  to 
notice  the  half-made  worts  that  are  removed  from  the 
goods,  heated,  and  again  and  repeatedly  pimiped  up  upon 
the  mash,  on  the  plan  of  John  Long,  of  Dublin,  adopted 
in  1790,  his  specification  for  which  appeared  in  the 
Repertory  of  Arts,  &c.,  Vol.  VI.  p.  297.    This  practice, 
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which  was  found  not  to  answer  better  than  the  rest 
that  have  been  alluded  to,  has  recently  been  revived 
under  the  new  title  of  "  Calorific  Infusor,"  tried,  and 
again  abandoned,  as  were  all  the  others  before  it. 

Reverting,  then,  to  our  duty  as  brewers:  before  an 
attempt  is  made  to  saccharise  the  malt  in  the  mash- 
tun,  every  particle  that  constitutes  the  farina  should  be 
saturated  with  liquor  of  a  moderately  low  temperature, 
which  will  dissolve  the  originally-made  malthouse  sugar 
jiant^  and  give  it  time  to  flow  out  of  the  fractured  husk, 
and  to  make  way  for  the  advancing  liquor  into  the  ex- 
panded pores  and  vacant  cells,  towards  the  interior  of 
each  particle. 

The  course  open  to  us,  then,  is  to  take  our  time,  and 
judiciously  to  proportion  the  liquor  according  to  the 
malt,  applying  the  attemperator  at  a  proper  period ;  for 
by  so  doing  we  make  the  most  economical  appropriation 
of  the  gluten,  diastase,  starch,  and  gum,  during  the  first 
and  QfnLy  mash ;  whereas  without  such  an  arrangement 
we  shall  not  be  able  to  reduce  this  new  and  valuable 
theory  to  practice ;  but  with  such  a  machine  it  can  be 
done  without  the  slightest  possibility  of  danger  or  risk, 
and  with  certainty  and  precision. 

It  has  been  somewhat  unguardedly  objected,  that 
when  one  substance  changes  its  character  and  com- 
plexion to  become  another,  it  must  necessarily  undergo 
an  increase  or  decrease  of  some  of  its  elementary  gases, 
or  that,  in  fact,  a  chemical  change  must  transpire,  and 
gases  must  evolve,  as  in  the  fermenting  gyle,  or  as 
occurred  in  the  first  malting  process  upon  the  floor, 
where  certain  elements  were  imbibed,  and  others  were 
emitted,  which  interchange  was  perceptible  to  the  out- 
ward senses;  and  the  objectors  add,  that  as  no  such 
evidence  exists  in  the  brewer's  mash- tun,  no  further 
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conversion  of  the  grain  takes  place  between  the  malt- 
house  and  the  fermenting  gyle. 

This  objection  to  our  theory  may  at  first  sight  appear 
formidable ;  but  it  is  at  best  but  a  one-sided  view,  which 
a  little  further  enquiry  and  observation  would  have  de- 
monstrated ;  for  the  chief  beauty  of  science  lies  in  being 
able  to  prove,  in  a  variety  of  ways,  whatever  comes 
within  its  scope,  but  it  is  the  province  of  an  ignoramus 
to  assert  that  which  he  cannot  prove ;  and  the  author 
verily  believes  that  this  gainsaying  is  limited  to  two  or 
three  inexperienced  and  thoughtless  young  men,  and  that 
it  has  originated  as  much  from  their  sheer  ignorance  as 
from  any  vicious  motive ;  but  the  following  may  perhaps 
lead  them  to  the  light,  if  they  are  disposed  to  be  en- 
lightened. It  is  true  that  the  external  appearance  of 
the  mash  does  not  present  any  decided  evidence  of 
chemical  change ;  but,  it  is  asked,  would  not  the  ex- 
treme density  of  the  whole  contents  of  the  mash  retard 
the  ascension  of  gases,  if  any  were  generated  during  this 
first  mash  ?  We  know  that  fluids  of  the  lowest  specific 
gravity  part  with  their  aerial  or  gaseous  contents  with 
greater  facility  than  richer  liquors:  thus  soda-water, 
champagne,  bitter  ales,  and  small  beer,  give  off  their 
fiaced  gases  more  easily  and  more  copiously  than  stout 
and  full-bodied  and  dense  new  ales ;  and  though  it  may 
not  be  wise  to  aver  that  gases  are  evolved  in  the  mash- 
tun,  it  may  not  be  amiss  to  notice  another  circumstance 
which  may  tend  to  shew  that  such  an  occurrence  is  fiur 
from  impossible  All  practical  brewers  have  had  oppor- 
tunity to  observe,  that  just  as  the  copper  "  is  through," 
the  furnace  fire  requires  damping  or  checking,  to  prevent 
the  swelling  worts  from  fiying  over  the  edge  of  the 
copper  from  their  tumultuous  ebullition;  and  that  at 
this  critical  period  the  turbulency  of  the  wort  is  always 
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preceded  by  a  foaming  head,  which  gathers  and  breaks 
violently  for  some  minutes,  during  which  time  it  is  not 
unlikely  that  something  more  than  caloric  is  exerted  in 
the  struggle,  particularly  as  the  excessive  agitation  soon 
ceases,  and  is  not  resumed  upon  the  introduction  of  more 
calorie. 

The  boiling  of  fermented  beer  evinces  the  same  appear- 
ance ;  so  that  this  phenomenon  seems  pretty  evidently 
to  imply,  that  upon  the  accession  of  surplus  heat  and 
motion,  gases  are  emitted  in  both  cases  alike ;  and  as  the 
same  convulsive  foaming  occurs  in  worts  that  have  been 
made  from  water  that  had  been  previously  boiled,  the 
escape  of  fixed  air  cannot  in  this  instance  be  the  cause ; 
and  besides,  mere  water  could  not,  under  the  circum- 
stances, absorb  a  thousandth  part  of  the  quantity  deve- 
loped. These  aerial  vapours,  then,  consist  of  an  accumu- 
lation of  atmospheric  air  that  formerly  inhabited  the  grist 
or  bruised  malt,  and  that  were  absorbed  and  retained  by 
the  wort  during  the  mash ;  therefore  the  phenomenon 
is  accounted  for,  which  is  one  step  gained  towards  the 
solution  of  our  problem,  and  as  such,  is  not  mere  specu- 
lative theorising;  and  though  the  original  objection 
raised  against  the  theory  of  transmutations  in  the  mash- 
tun,  has  not  yet  been  fully  met,  it  may  at  once  be  an- 
swered that  no  evidence  of  the  evolution  of  gases  in  the 
mash-tun  is  sought,  because  the  circumstances  attending 
the  diastatic  saccharine  fermentation  and  the  vinous 
processes  are  widely  different,  and  that  our  senses,  our 
instruments,  our  experience,  and  omr  actual  knowledge 
of  the  metamorphosis  in  question,  combine  to  render 
objecting  observations  unavailing ;  but  as  even  this 
species  of  argument  may  be  deemed  illogical,  perhaps 
the  following  is  more  lucid  and  conclusive. 

Every  brewer  who  uses  a  thermometer  in  his  mash- 
tun,  may  observe  that  during  the  first  15  or  20,  or 
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perhaps  30  minutes  of  the  infusion  of  his  grist,  and  con- 
sequently that  when  his  mash  is  at  the  hottest,  a  spon- 
taneous and  gradual  increase  of  temperature  takes  place ; 
and  one  moment's  reflection  must  convince  him  that  this 
accumulation  of  caloric,  which  is  similar  to  that  which 
suhsequently  arises  in  his  fermenting  squares,  is  caused 
by  some  chemical  action  within  the  volume  of  the  mash  ; 
and  he  will  further  reflect,  that  the  well^rected  efforts 
of  nature  soon  afterwards  become  retarded,  then  stayed, 
and  ultimately  are  reversed,  all  through  a  compound 
relaxation  of  heat,  from  the  standing  of  the  mash,  and 
the  cessation  of  the  chemical  action. 

If  this  is  not  enough  to  lay  all  speculative  scruples 
upon  the  point  to  rest,  the  following  assuredly  wiD. 
Guerin  Varry  assures  us,  and  Liebig  has  lately  corro- 
borated the  testimony,  that  diastase  liquefies  starch  and 
starch  mucilage,  converting  them  into  sugar,  without 
the  disengagement  of  any  gaseous  products,  and  that 
" ihs  actum  takes  place  even  in  vacuo"  Hence  in  this, 
as  in  other  chemical  metamorphoses,  the  elementaiy 
gases  do  not  perceptibly  evolve,  which  shows  why  they 
are  not  recognised  in  the  brewer's  mash-tun ;  but  they 
arrange  themselves  and  form  new  compounds  according 
to  temperature  and  substance,  and  to  their  consequent 
natural  affinities.  Who,  then,  can  longer  presume  to 
deny  the  theory  of  conversion,  or  reject  the  discoveries 
of  the  chemist,  and  the  practice  founded  thereupon  by 
the  co-operation  of  the  artizan  ?  or,  in  a  plain  word,  who 
can  doubt  the  efficient  merit  of  a  machine,  such  as  the 
one  here  described  ?  The  objection  must  be  particularly 
out  of  place,  after  viewing  the  attemperator  in  its  next 
light,  as 

II.  "  A  concentrator  and  an  economiser  of  the  extract" 
The  following  will  elucidate  the  stages  of  saccharific 
transition  in  practice.     The  author,  by  the  aid  of  this 
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machine,  took  a  course  of  experiments,  the  result  of 
which  was  conclusive  and  satisfactory  that  the  theory 
which  he  had  sought  to  establish  was  founded  in  truth. 
Samples  were  drawn  from  the  mash-tun  at  the  end  of 
each  hour,  after  the  heat  had  been  raised  to  160^,  and 
was  kept  above  that  point ;  and  so  small  was  the  devi- 
ation in  any  case,  that  the  progress  here  reported  cor- 
responds with  each  experiment  to  a  nicety  not  worth 
distinguishing : — 


Standing  of  the 
fa^i  in  hoars. 
1 

Density  by 
Dring  and  Fage. 
.  .     35-9     .  .  .  . 

Increased 
density. 
.  .     0- 

2  .  .  .  . 

.  .     38-       

.  .      21 

3 

.  .     39-6    .  .  .  . 

.  .      1-6 

4  .  .  .  . 

.  .     40-3    .  .  .  . 

.  .     0-8 

6  .  .  .  . 

.  .    40-8    .  .  .  . 

.  .     0-5 

6 

.  .     411     .  .  .  . 

.  .     0-3 

Total  increase  5*2.  All  these  mashes  were  of  pale 
malt  and  of  the  same  quality,  and  just  two  barrels  of 
liquor  were  used  per  quarter,  at  the  statutable  tempera- 
ture of  160*F.  After  mashing  about  fifteen  minutes, 
all  the  malt  was  well  blended  with  the  liquor,  and  the 
whole  had  a  mealy  smell  and  milky  appearance,  the 
heat  of  the  mash  at  this  period  being  in  few  of  the 
instances  higher  than  137^  After  a  limited  time, 
steam  was  passed  through  the  mashing  machine,  which 
was  kept  moving ;  and  in  about  half  an  hour  the  mash 
usually  attained  the  temperature  of  165**,  below  which 
it  was  never  allowed  to  descend,  but  was  in  some 
instances  elevated  to  166°  or  168°,  by  merely  having 
recourse  to  the  steam  cock  for  a  few  minutes  when 
the  heat  was  receding  below  the  point  considered  to  be 
expeditiously  saccharising.  At  this  period,  as  taught 
by  chemistry  to  expect,  the  appearance  and  odour  of 
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the  mash  underwent  a  very  remarkable  change,  the 
fonner  thick  mealiness  being  dissipated,  and  the  ex- 
tract becoming  quite  clear  and  transparent,  and  so  it 
always  continued  to  the  end 

The  subjoined  table  will  illustrate  the  effects  of  a 
right  application  of  heat  still  more  strikingly,  where 
the  malt  is  mashed  with  the  ordinary  quantity  of 
If  barrel  of  water  to  each  quarter,  or  one-eighth  less 
than  in  the  former  case,  the  extract  coming  off  thus : 


Hours  infused. 
1   .  .  .  . 

Density. 
.  .     45-       ... 

Incresi 
.  .  .    0- 

2 

.  .     47-4    .  .  . 

...     2-4 

3  .  .  .  . 

.  .    49-      ... 

.  .  .    1-6 

4  .  .  .  . 

.  .    49-9    ... 

...    0-9 

5  .  .  .  . 
6 

.  .     60-5    .  .  . 
.  .     51-      ... 

...  0-6 
...    0-6 

Total  increase  6.  In  fact,  all  who  have  introduced 
the  system  now  admit  that  the  worts  are  drawn  at  least 
25  per  cent  heavier  in  saccharum  than  they  ever  could 
be  before  the  Mashing  Attemperator  was  erected,  and 
that  no  other  extant  means  can  compete  with  it  One 
of  the  principal  advantages  of  being  enabled  to  obtain 
such  weighty  worts  is,  that  comparatively  veiy  little 
liquor  is  required  to  exhaust  the  goods  after  the  ndash 
is  mada  For  example: — ^if  we  use  20  quarters  of 
malt  that  will  produce  90  lbs.  per  quarter,  or  1800  lbs. 
in  all,  and  if  we  at  first  draw  20  barrels  9f  wort  at 
60  lbs.  each,  or  1000  lbs.  in  the  aggregate,  we  have 
drawn  considerably  more  than  one-half  of  the  extract 
This  may  be  done ;  and  when  due  precaution  is  taken 
in  supplying  the  remainder  of  the  liquor,  we  shall  ex- 
perience no  difficulty  in  bringing  off  the  remainder  of 
the  extract  with  24  barrels  of  liquor,  yielding  on  the 
average  33  lbs.  per  barrel,  or  792  more.    Thus  the  whole 
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product  is  ol^tained  in  44  barrels  of  wort,  weighing 
nearly  41  lbs.  per  barrel ;  and  with  more  fiwility,  be- 
cause in  this  latter  case  a  larger  quantity  of  sparging 
liquor  may  be  used  to  produce  the  necessary  length 
for  the  more  ordinary  beers  ;  whereas  worts  made  upon 
the  old  system  reqmre  boiling  down  to  the  density 
wanted ;  but  the  evaporation  which  attends  that  pro- 
cess has  long  stood  condemned  as  wasteful  of  time,  fuel, 
and  material 

Baverstock,  in  his  strictures  on  Richardson,  fiilly 
explains  tUs  practice,  in  a  manner  to  deter  all  sensible 
men  from  pursuing  it.  The  system  of  the  latter  was 
to  reduce  the  quantity  of  the  second  or  last  of  two  or 
more  worts  by  evaporation,  "  so  much  as  to  leave  the 
quantity  as  well  as  quality  just  siuJi  as  wiU  serve  the 
inientioUy"  in  order  to  form  an  average  standard  gra- 
vity : — a  work  of  great  tediousness  and  no  little  uncer- 
tainty, besides  the  expensiveness  of  the  process ;  and 
yet  the  plan,  ridiculous  as  it  may  seem,  is  continued 
by  many  at  the  present  hour. 

First  example^  with  two  woris.  He  takes  a  fixed  ave- 
rage of  29*8  lbs.  per  barrel,  towards  producing  which 
he  has  a  strong  wort,  weighing  34*25  lbs.  when  cool, 
and  a  smaller,  as  low  as  17'6,  which,  to  produce  the 
required  standard,  must  be  evaporated  till  it  is  dried 
up  to  25*35,  the  other  extreme  requisite  to  average 
the  mean  at  equal  quantities  of  the  two.  This  small 
wort  at  17*61b&  raw,  he  supposes  to  rise  to  20  lbs.  by 
imbibing  the  juice  of  the  hops  and  some  of  the  first 
wort  retained  within  them;  and  he  calculates  that 
from  29*4  barrels,  he  must  evaporate  7*4,  the  required 
quantity  being  22  of  each  sort ;  2  of  these  barrels  out 
of  29,  he  aUows  to  pass  off  in  the  passage  to  the  cooler, 
''  including  all  continuance  therein,"  so  that  5*4  barrels 
have  to  be  spent  by  boiling  in  the  copper. 
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Second  easample,  with  threb  worU.  To  average  25-55, 
he  supposes  the  two  best  to  realise  59*6  between  them, 
which  leaves  17*06  for  the  density  of  the  third ;  which 
he  finds  to  produce  no  more  than  9'25  before  it  is 
boiled  in  the  hop-copper,  or  11*5  when  it  comes  out, 
and  to  consist  of  30'26  barrels,  making  an  aggregate  of 
347*99  lbs.  of  fermentable  matter ;  this  he  boils  three 
or  four  hours,  and  then  takes  an  observation,  when  he 
finds  the  gravity  14*5,  and  dividing  his  347*99  lbs.  by 
this,  he  has  now  24  barrels  remaining.  "And  the 
brewer  is  to  form  his  final  quantity  as  weU  as  quality, 
by  means  of  a  frequency  of  such  examinations  of  his 
last  wort  while  in  the  copper.  To  occasion  a  sufficient 
increase  in  the  density  of  this  wort,  so  as  to  form  the 
average  required,  no  less  than  one-third  of  that  whole 
quantity  is  to  be  evaporated.  Let  the  practical  brewer 
consider  well  this  circumstance,  and  passing  over  the 
doubt  and  uncertainty  of  ever  hereby  obtaining  the 
precise  specific  gravity  required,  let  him  observe  some- 
what  on  the  great  waste  of  time,  fuel,  and  so  much  of 
the  pleasing  quality  of  the  hops  as  may  yet  remain  in 
them,  caused  by  this  method."" 

Baverstock's  remedy  is  worse  than  the  disease  he 
seeks  to  cure,  for  he  conceives  the  density  of  his  wort  to 
be  affected  by  the  depth  of  the  vessel  in  which  he  tests 
it :  a  certain  sign  that  he  conceived  it  to  be  thicker  at 
the  bottom  than  near  the  surfetce,  and  consequently 
that  it  contained  much  unconverted  sediment ;  and  it 
would  be  well  if  the  practice  and  samples  of  the  last 
century  were  not  troublesomely  enough  continued  by 
certain  novices  yet  in  existence ;  but  surely  all  skilful 
men  must  rejoice  at  the  abandonment  of  all  such  specu- 
lation ;  and  party  gyles  of  all  sorts,  always  an  evil,  may 
now  be  wholly  abolished.  The  consequences  of  such 
concentration    alone    as    the    Mashing   Attemperator 
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achieves,  considered  apart  from  additional  extract,  are 
therefore  not  only  extraordinaiy,  but  are  beneficial  in 
a  pecuniaiy  sense,  as  seen  on  view  of  the  eight  sub- 
joined comparative  examples  of  brewings  with  malt  that 
is  brought  to  yield  90  lbs.  density  per  quarter. 

1.  Examples  of  four  brewings  by  the  ordinary  prac- 
tice, from  which  the  usual  lengths,  with  table  beer  or 
return  wort  are  drawn,  either  of  them  estimated  at 
1&  2d.  per  lb. 


u 

11 

No.  of 
barreU. 

Denshj. 

Price 

per 

barrel. 

Value. 

lbs.  ex- 
tract or 
T.  B.  or 
R.W. 

Value. 

Total 
extract. 

Total 
▼alue. 

«. 

£.    «. 

£.    ; 

lbs. 

iS.    «. 

1 

10 

30 

26 

36 

64  10 

120 

7  0 

900 

61  10 

S 

10 

821 

32 

48 

64    0 

180 

10  10 

900 

64  10 

3 

10 

20 

36 

68 

68    0 

180 

10  10 

900 

68  10 

4 

10 

16 

40 

72 

64    0 

300 

17  10 

900 

7110 

2.  Examples  of  four  brewings  by  the  Attemperator, 
with  the  same  made  malt  as  above,  the  extract  forming 
an  entire  gyle  of  the  same  densities  in  the  several  cases 
as  before,  and  charged  at  the  same  prices,  with  the 
additional  profit  upon  eacL 


11 

11 

Wo.  of 
barrela. 

DoDiity. 

Price 

per 

baireL 

Value. 

T.  B. 

or 
E.W. 

l^tal 
extract. 

Total 

value. 

Amount 
■aved. 

«. 

£.    *. 

Ita. 

£.    #. 

4.  « 

1 

10 

Sf 

26 

36 

62    6 

. 

900 

62    6 

0  16 

2 

10 

32 

48 

6710 

1 

900 

6710 

3    0 

3 

10 

26 

36 

68 

72  10 

900 

72  10 

4    0 

4 

10 

22i 

40 

72 

81    0 

900 

81    0 

9  10 

Total  gain  by  the  four  brewings,  ^^17  6«.  In  fur- 
ther elucidation  of  this,  let  us  suppose  that  a  brewer 
consumes  2000  quarters  of  malt  annually  at  54^.,  and 
that  his  chief  productions  are  Nos.  1,  2,  and  3,  in  equal 
quantities,  as  it  is  presumed  that  little  of  No.  4  is 

m2 
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brewed  in  a  common  way  of  practice,  and  that  pro- 
bably the  quantity  of  No.  1  exceeds  that  of  No.  3 ;  we 
omit  No.  4  in  the  calculation  as  a  consequence,  which 
gives  the  average  additional  profit  58.  i^d,  per  quarter, 
or  il?520 ;  and  if  to  this  we  add  the  value  of  the  ad- 
ditional extract  obtained  through  the  powers  of  the 
machine,  at  5  per  cent,  only,  and  in  many  cases  it  is 
double  of  this,  it  gives  the  20th  of  2000  x  64«.,  or  <£^270 
more,  and  shews  the  additional  profit  on  the  2000  quar- 
ters to  be  altogether  <£^790  a  year ;  and  when  we  deal 
in  the  extract  No.  4,  this  profit  will  be  more  than 
doubled. 

To  brewers  of  strong  beers,  and  those  whose  demand 
for  inferior  qualities  is  limited,  the  vast  economy  effected 
by  the  application  of  this  principle  of  concentrating  the 
whole  produce  of  the  malt  into  one  gyle,  however 
weighty,  must  at  once  be  obviously  clear ;  but  where  it 
is  understood  that  this  may  be  done  without  discolour- 
ing the  worts  by  extra  boiling,  and  is  attended,  amongst 
other  advantages,  with  an  additional  quantity  of  supe- 
rior extract,  amounting  to  many  pounds  j3«r  quarter,  the 
merits  of  such  a  means  cannot  be  doubted  by  any  one ; 
but  surely  the  trade  in  general  must  appreciate  it,  and 
particularly  brewers  of  Vatted  Beers,  if  only  by  reason 
of  its  concentrating  powers.  At  a  moderate  calculation, 
the  increase  of  gain  is  more  than  sufficient  to  pay  the 
whole  expense  of  the  home  establishment  at  least, 
which  is  no  false  theory,  but  a  fact  which  the  author  is 
prepared  irrefragably  to  prove. 

Admitting  as  a  simple  hypothesis,  that  the  saccha- 
rometer  indicates  the  extracts  by  two  different  processes 
to  be  equal  in  quantity  and  gravity,  still  this  will  not 
stamp  their  identity  in  respect  to  quality^  inasmuch  as 
one  may  be  much  more  mucilaginous  than  the  other, 
without  its  gravity  being  sensibly  affected  thereby.   The 
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veij  serious  importance  of  the  distinguishing  properties 
and  products  of  these  two  principles  cannot  surely  fail 
to  attract  the  lively  attention  of  all  who  trade  in  the 
fluid  extract  of  grain ;  for  while  the  two  widely  dif- 
ferent characters  of  mucilage  and  saccharum  are  blended 
in  nearly  the  same  proportion  within  the  malted  com, 
and  the  inferior  constituent  increases  as  well  as  the 
superior  when  placed  in  an  ordinary  mash-tun,  and  they 
stand  at  the  same  cost  to  the  trader,  he  certainly  must 
perceive  his  interest,  if  he  is  wise,  in  providing  the 
readiest,  the  simplest,  and  at  the  same  time  the  most 
efficient  means  within  his  reach,  to  increase  the  latter 
at  the  expense  of  the  former,  thereby  improving  the 
flavour,  the  strength,  the  constitution,  and  the  perma- 
nency of  his  manufacture,  be  he  brewer  or  distiller. 

The  author  dislikes  paradoxical  conclusions  that  tend 
to  perplex  others;  therefore  he  trusts  that  his  state- 
ment is  clear  and  comprehensive  ;  for  though  the  con- 
centration of  his  worts  by  the  peculiar  manipulation 
conducted  from  one  hour  to  six,  may  shew  an  intricacy 
of  specific  gravity  as  great  as  ever  between  these  two 
chief  ingredients,  the  brilliant  liquidity  of  the  running 
stream  from  his  tap  shews  the  presence  of  the  better 
and  the  absence  of  the  worse.  It  appears  that  the  dias- 
tase, which  has  been  the  agent  in  this 'conversion,  works 
the  most  effectually  when  it  has  the  greatest  quantity 
of  material  to  operate  upon,  which  is  a  natural  conse- 
quence, and  is  quite  apparent  from  the  saccharisation  of 
the  remaining  goods,  as  exemplified  in  the  experiments, 
the  increase  of  density  being  in  a  ratio  almost  inversely 
proportional  to  the  length  of  time  they  have  stood  over 
the  tap  ;  thereby  prescribing  a  convenient  and  evanes- 
cent limit  to  the  duration  of  time  necessary  to  complete 
the  approximation,  as  the  quantity  converted  within 
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the  sixth  hour  betokens  only  small  increase,  and  is,  of 
course,  partially  attributable  to  the  evaporation  of  the 
mash ;  indeed,  the  same  remark  applies  throughout  the 
process  to  a  rational  extent,  and  some  deduction  should 
be  made  for  this. 

III.  "-4  promoter  of  aicohoV  If  this  new  and  tho- 
roughly chemical  theory,  which  is  here  carried  into  prac- 
tice, were  ill-founded,  or  of  doubtful  benefit  in  its  result, 
it  would  not  be  countenanced  by  philosophers  at  large ; 
and  much  less  would  they  embrace  it  as  a  principle,  or 
embark  in  its  promulgation  as  a  doctrine ;  but  if  its 
basis  be  good,  and  its  apex  clear  and  accessible,  then 
the  practice  of  acclination  must  be  made  to  correspond 
with  the  detail  One  step  in  the  way  of  accomplishment 
is  to  exempUfy  the  amount  of  spirit  produced  from 
various  materials,  in  order  to  shew  how  far  the  approxi- 
mation to  the  character  of  sugar  increases  the  tendency 
to  create  alcohol  This  is  proved  by  the  simple  fact 
that  malt,  which  is  more  saccharised  than  barley  meal, 
will  make  more  spirit  in  proportion  to  its  weight ;  and 
that  Indian  sugar  and  molasses  will  yield  more  than 
malt.  The  order  of  gradation  that  attends  the  vinous 
decomposition  of  farinaceous  starch,  as  it  passes  through 
its  stages  into  gum,  sugar,  and  alcohol,  shews  that  the 
original  sugar  is  the  first  to  decompose,  that  the  latter 
formed  saccharum  follows  in  succession,  that  the  more 
perfectly  starchy  particles  are  the  last  to  yield,  and  that, 
therefore,  the  more  the  produce  is  purified,  or  converted 
from  mucilaginous  gum  by  transition  into  sugar,  the 
more  spirit  it  will  contain  ;  and  here  the  principal  ques- 
tion is,  how  much  more  spirit  will  clear  and  pure  sac^ 
charum  produce,  than  an  equal  quantity  of  matter  which 
is  half  saccharine  and  half  mucilaginous  ?  That  gum  of 
itself  will  not  undergo  the  vinous  fermentation,  no  doubt 
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exists,  the  proof  negative  being  before  us;  but  ''its 
aqueous  solution  acquires  an  acid  taste  in  a  few  days, 
and  becomes  muddy."  This  is  an  old  and  long  recog- 
nised principla  "  As  to  strength  in  beers,"  saith  an  old 
and  intelligent  author,  "  as  in  wines,  cider,  and  every 
fermented  liquor,  the  foundation  of  it  all  is  sugar."  And 
again,  "  Every  particle  of  it  is  the  creation  of  vinous 
fermentation  ;  and  no  such  fermentation  can  be  excited 
except  in  a  liquor  that  is  drawn  from  some  species  of 
sweet,  and  is  ever  in  proportion  to  the  sweet  extracted." 
According  to  certain  experiments  prosecuted  by  the 
House  of  Commons,  under  the  joint  superintendence  of 
Dtb.  Thomson  and  Ure,  a  quarter  of  malt,  with  proper 
management,  will  yield  18  gallons  of  proof  spirit,  and  a 
quarter  of  barley  from  18  to  20  gallons,  (which  shews 
that  mucilage  can  be  brought  to  spirituosity  when  in 
aflinity  with  other  matter,)  the  best  grain  producing  the 
higher  quantity,  and  weighing  55  lbs.  per  bushel,  or 
440  lbs.  on  the  whole  ;  and  the  average  weight  of  the 
malt  being  42  lbs.  per  bushel,  or  336  lbs.  per  quarter. 
The  annexed  quantities  of  various  sugars  and  sweets 
are  also  each  equivalent  to  a  quarter  of  malt,  or  will 
respectively  produce  18  gallons  of  proof  spirits,  the 
truth  of  which  has  been  determined  by  an  eminent  dis- 
tiller with  whom  the  author  corresponds :  West  India 
molasses  275  lbs.,  refined  or  sugar-house  molasses 
295  lbs.,  Jamaica  inferior  raw  sugar  234  lbs.,  best  West 
India  sugar  175  lbs.  This  subject  largely  engaged  the 
attention  of  Baverstock,  who  gave  the  average  of  sugar 
200  Iba  and  that  of  treacle  240  lbs.,  which  last  is  lower 
than  modem  experiment  goes,  probably  because  as  the 
manufitcture  of  sugar  was  then  less  perfect  than  now, 
the  molasses  contained  more  saccharine  matter.  But 
he  also  notices  another  sweet,  and  that  is  honey,  226  lb& 
of  which  he  gives  as  an  equivalent  to  a  quarter  of  malt. 
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The  following  table  of  equals  in  productive  matter  will 
therefore  be  found  practically  useful : 


Mftteiiali  emplojed. 

Ibf.  giving 
18  gSuoni!: 

Gallons 
in  100  lbs. 

Ite.|Mr 
gaUon. 

Value. 

Best  West  India  BogMT    . 
Jamaica  raw  sugar      .    . 
West  India  molasses  .    . 
Sugar-house  treacle    .    . 
Unadulterated  honey  .    . 
Best  samples  of  barley    . 
Malt  of  medium  quality  . 

176 
234 
275 
295 
226 
396 
336 

10*286 
7*692 
6-545 
6102 
7*964 
4*545 
5*357 

9-72 
1300 
1528 
16*39 
12-66 
22HM) 
18*66 

4  11  n 

5  16    2i 
3  18    6} 
3  18    7 
8  10    2 
2  13    8 
2  19    0 

Whence  it  appears,  that  if  we  go  so  far  as  to  consider 
that  the  whole  of  the  best  sugar  became  spirituous  in 
these  examples,  little  more  than  half  of  the  malt,  and 
less  than  half  of  the  barley,  was  turned  into  alcoholic 
beverage,  though  capable  of  a  greater  yield,  because 
much  of  the  farina  or  hordein  remained  unconverted ; 
and  it  is  evident  from  these  results,  that  sugar  formed 
the  basis  of  alcohol,  which  is  a  powerful  argument  in 
favour  of  a  saccharine  extract,  in  preference  to  such  as 
is  mucilaginous,  both  for  the  brewery  and  for  the  dis- 
tillery. 

A  few  observations  on  the  above  Table,  in  comparison 
of  prices  and  upon  other  commercFal  points,  may  not  be 
altogether  uninstructive.  Before  the  passing  of  the 
Imperial  Act  in  1824,  or  at  least  prior  to  the  termina- 
tion of  the  European  war,  particularly  in  1813,  a  bushel 
of  ripe  and  well-cleaned  barley,  old  Winchester  measure 
of  2150f-  inches,  and  estimated  to  weigh  from  50  to 
52  lbs.,  was  calculated  to  produce  from  40  to  42  lbs.  of 
good  malt,  worth  96«.  per  quarter;  but  the  imperial 
measure  of  2218*192  inches  is  above  1^  lb.  heavier  accord- 
ing to  the  same  foundation,  which  is  not  the  best ;  for 
we  have  seen  above  that  some  barleys  weigh  55  lbs., 
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and  consequently  that  their  malt  will  reach  44?^  lbs.  and 
would  be  worth  101a  8d  at  the  same  rate.  At  that  time 
treacle  was  selling  at  48«.,  sugar  at  90&,  and  honey  at 
80$l  per  cwt  of  112  lbs. ;  and  at  these  prices  did  Baver- 
stock,  often  referred  to  by  brewers  as  a  calculating 
authority  of  his  day,  estimate  his  96«.  Vorth  of  malt  to 
yield  as  much  fermentable  matter,  presumed  to  be  sac- 
charine, as  1088.  worth  of  treacle,  165«.  worth  of  sugar, 
or  161a  worth  of  honey.  This  he  did  to  prove  that 
notwithstanding  an  act  of  parliament  passed  in  1812,  to 
permit  the  use  of  sugar  in  brewing  ale,  malt  was  still 
considerably  the  cheapest  brewing  material.  At  the 
present  time,  when  no  such  toleration  exists,  notwith- 
standing the  great  reduction  which  has  taken  place  in 
the  prices  of  sugars,  it  has  still  the  pre-eminence  ;  for 
according  to  the  official  revenue  returns  of  the  year 
ending  December  18,  1844,  the  average  price  of  sugar 
brought  from  the  British  American  colonies  was  30».  5d, 
besides  a  duty  of  25a  2^.,  and  that  of  East  Indian  pro- 
duce 33a  7^d.  with  the  same  duty  to  be  added,  which 
prices  have  been  taken  in  estimating  the  equivalents  in 
the  table,  East  being  put  for  West  India.  The  two  kinds 
of  treacle  have  been  taken  at  two-thirds  of  the  sugars, 
about  which  prices  they  sell,  with  an  import  duty  of 
9a  6^  per  cwt  added  to  each ;  and  honey  at  four  times 
the  worth  of  treacle  without  duty,  being  supposed  native ; 
but  this  article,  if  brought  from  British  possessions 
abroad,  bears  a  duty  of  5a  3(2.,  and  if  from  foreign  con- 
nexions, from  10a  6(2.  to  16«.  per  cwt. 

According  to  the  same  official  document,  the  average 
cost  of  malting  barley  for  the  last  year  was  S6s.  or  from 
34a  to  388. ;  Dantzic,  free,  34«.  or  from  33^.  to  35a,  and 
bonded  27a  or  from  24^.  to  SOs.  per  quarter,  duty  21a  Sd. 
added  when  malted,  and  about  4«.  6d.  more  if  importe(L 
Taking  the  best  that  can  be  obtained,  at  440  lbs.  for  38^., 
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the  value  of  395  lbs.  with  the  malt  duty  added  is  5S8,  8cL 
It  might  appear  hence  that  barley  was  cheaper  than 
malt ;  but  if  it  yielded  as  much  real  saccharum,  the 
malting  process  would  be  useless.  The  average  value  of 
pale  malt  per  quarter  for  the  last  year  was  from  58^.  to 
6Ss.,  that  of  brorwn  54^.  to  56a.,  and  the  best  samples 
from  Ware  64s8.  to  65a  ;  pale  malt  is,  therefore,  more 
valuable  than  dark,  and  ale  than  porter;  for  ''where 
mucilage  prevails,  there  will  be  an  increase  of  spissitude 
without  an  increase  of  value."  Now  to  treat  of  the 
Mashing  Attemperator  as, 

IV.  "  Creator  of  a  ddicious  flavour^  amd  of  brilliancy 
and  durability  in  the  prodv^ction,"  Although  a  gradual 
and  very  considerable  increase  in  the  absolute  gravity 
of  the  first  wort  is  clearly  indicated  after  attemperation, 
yet  we  cannot  thereby  readily  demonstrate  the  whole  of 
the  benefits  arising  from  a  judicious  appropriation  of  the 
first  mashing  heats,  and  for  this  reason :  having  kept  in 
recollection  that  the  saccharum  in  some  barleys  is  to  the 
gum  as  100  to  88,  differing  in  others  as  &r  as  100  to  80, 
or  as  5  to  4,  and  that  the  difference  in  the  ratio  of  these 
compounds  diminishes  during  the  malting  operation,  till 
at  its  termination  they  appear  in  the  malt  at  an  equality 
of  15  per  cent,  each ;  still  from  the  most  satis&ctory 
experiments  that  the  author  has  yet  been  able  to  make, 
he  finds  no  real  determinable  difference  between  the 
specific  gravity  of  the  imalloyed  saccharum  and  that  of 
the  gum,  nor  does  analogy  aJter  the  matter  much ;  but 
this  subject  will  be  found  more  ftiUy  treated  upon  in 
Chapter  VIL 

The  ingredient  mucilage  has  other  peculiarities  which 
war  against  the  interest  of  them  that  are  obliged  to  deal 
in  it.  When  blended  with  sugar  and  fermented,  as  in 
ale,  for  example,  the  sugar  is  always  the  first  to  decom- 
pose, and  the  mucilage  does  not  transmute  so  fisi^t  as  its 
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accompanying  sugar,  particularly  towards  tbe  latter  stage 
of  the  fermentation  ;  but  in  low  temperatures  it  often 
happens  that  every  trace  of  sugar  is  lost,  and  that  the 
fulness  of  the  article  depends  upon  the  perishable  sup- 
port of  the  remaining  mucilage  and  the  presence  of  car- 
bonic acid  gas.  Be  it  recollected  that  ale,  when  atten- 
uated and  fine,  shall  retain  one-half  of  its  original 
extract ;  yet  it  is  by  far  less  than  half  so  sweet  as 
before  fermentation  ;  thus  demonstrating  that  the  unat- 
tenuated  matter  consists  of  an  almost  tasteless  mucilage, 
attended  by  a  bitter  from  the  hop,  which  of  itself  woidd 
neutralise  the  sweet  to  an  extent  proportionate  to  the 
progress  of  fermentation.  The  want  of  flavour  in  mu- 
cilage, and  its  proneness  to  acidity,  place  it  incomparably 
beneath  soimd  saccharum,  inasmuch  as  a  smaller  quan- 
tity of  the  latter  by  90  per  cent.y  will  impart  adequate 
sweetness,  devoid  of  clamminess  and  turbidity :  how  use- 
fill,  then,  must  be  that  process  which  can  aid  the  trans- 
mutation of  the  gum  into  saccharum,  leaving  only  the 
more  slimy  portion  of  mucilage,  or  amylin,  unconverted, 
and  even  softening  that  in  its  harsh  temper ! 

A  ready  and  common  test  for  proof  of  perfection 
according  to  quality  is  the  palate :  by  this  simple  means 
alone,  it  has  been  a  matter  of  great  surprise  to  the 
individuals  who  have  but  merely  tasted  the  worts  pro- 
duced by  the  patent  machine,  that  the  increased  rich 
sweetness  and  high  odom*  should  be  so  obvious  to  the 
senses  during  the  saccharising  process ;  and  the  extreme 
brightness  of  the  worts  is  also  a  remarkable  feature. 
The  fact  that  the  mucilage,  when  in  a  separate  state,  is 
clammy,  poor,  and  insipid,  shews  clearly  that  the  in- 
creased sweetness  of  the  mash  must  be  attributed  to 
the  transformation  of  the  gum,  more  than  an  improve- 
ment of  the  original  saccharum  of  the  com. 

These  observations  do  not  apply  to  the  first  wort 
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alone,  but  to  the  whole  extract  when  embodied  in  one 
gyle ;  and  the  superior  richness  and  smoothness  of  the 
perfected  beer,  as  tested  by  the  palate,  declare  its  para^ 
mount  virtue  to  be  out  of  comparison.  The  action  of 
the  diastase  on  the  more  advanced  portions  of  the 
starch,  and  indeed  upon  nearly  the  whole  of  it,  b^ns 
in  a  way  almost  immediate,  and  certainly  decisive,  as 
soon  as  the  heat  has  sufficiently  advanced ;  for  in  none 
of  the  worts  made  by  the  new  system,  though  minutely 
examined  by  a  noted  practical  chemist  who  assisted  the 
patentee  in  some  of  his  experiments,  could  a  particle  of 
starch  be  traced  as  such  by  the  indefinite  test  of  iodine, 
though  in  a  few  instances  there  were  slight  indications 
that  could  not  be  distinguished  irom  the  appearance 
caused  by  the  presence  of  amylin  alone  ;  and  thus  it  is 
that  future  brilliancy  is  given  and  guaranteed,  because 
all  obstacles  are  removed  by  the  attemperation.  The 
mere  transmvtation  of  starch  into  gum  is  not,  however, 
the  sole  object,  but  a  provision  upon  which  greater  things 
depend;  for  it  is  practicable,  as  shewn  by  analysis  and 
enquiry,  as  well  as  by  the  common  every-day  use  of  the 
attemperators  in  present  use,  that  by  following  up  the 
same  means  to  a  greater  length  of  time,  the  advance- 
ment of  the  several  constituents  of  the  grain  to  a  most 
valuable  saccharum  resembling  the  sugar  of  grapes 
would  be  more  complete. 

Testing  wort  at  the  tap  with  the  tincture  of  iodine, 
has  of  late  been  considered  a  good  practical  experiment, 
since  if  any  of  the  starch  has  escaped  the  action  of  the 
diastase,  the  iodine  will  turn  it  blue  ;  but  this  is  fidla- 
cious  for  the  brewer's  practice,  because  it  is  also  a  test 
for  dextrine,  and  nearly  all  the  amylaceous  substances, 
and  produces  similar  signs  and  coloura  Suppose  the 
whole  of  the  starch  to  be  rent  asunder  and  the  iodine 
test  to  be  applied  to  the  wort,  it  will  give  a  blue  or  red- 
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dish  colour ;  but  the  starch  does  not  do  this  from  its 
having  partaken  of  other  properties,  but  the  cause  of 
the  colour  is  then  the  presence  of  an  amylin,  or  the 
untransformed  enclosure  of  the  starch,  which  continues 
to  resist  the  diastase,  though  the  amidin  or  enveloped 
interior  of  the  starch  globules,  have  passed  into  sugar. 
Still  after  all,  the  tincture  does  not  tinge,  as  is  generally 
the  case  to  a  great  nicety  with  the  attemperated  worts ; 
it  certainly  shews  the  clearness  and  brilliancy  to  have 
been  commanded  to  the  full  extinction  of  all  the  con- 
vertible matter ;  and  brilliancy  is  as  much  the  cause  of 
profit  as  flavour,  though  both  are  better  when  they  are, 
as  here,  co-existent. 

West  of  England  brewers  and  others,  who  vat  their 
beer  and  keep  a  large  stock,  are  frequently  disappointed 
on  broaching  a  vat,  by  finding  its  contents  thick  or 
cloudy,  or  ^'  grey ;"  and  with  some  brewers  this  is 
genenJ  during  the  warmer  months  of  the  year.  Such 
beer  often  changes  from  tolerable  fineness  to  a  low 
fretful  fermentation  in  one  night;  yet  this  fickleness 
and  instability  of  the  article  is  never  experienced  by 
brewers  that  make  their  extracts  vpon  correct  principles, 
because  with  them  the  azotised  parts  of  the  grain,  the 
originators  of  these  troubles,  are  so  fistr  reduced,  dis- 
solved, or  simplified  in  the  mash,  as  to  render  their 
farther  decay  or  dissolution  so  easy  and  certain  during 
the  vinous  fermentation,  that  the  residue  is  less  suscep- 
tiUe  of  further  decomposition  when  in  the  store,  whether 
induced  by  heat  or  shocks.  This  has  also  been  proved 
by  experience  ;  and  besides  this,  we  have  the  declared 
opinion  of  liebig,  not  only  to  warrant  the  general  sys- 
tem of  saocharisation  into  one  substance,  but  also  to 
speak  to  the  permanency  of  the  substance  itself,  where 
he  says,  '^  There  are  many  &cts  which  prove  that  the 
most  simple  inorganic  compounds  are  also  the  most 
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stable,  and  undergo  decomposition  with  the  greatest 
difficulty,  while  those  which  are  of  a  complex  compo- 
sition yield  easily  to  changes  and  decompositions.  The 
cause  of  this  evidently  is,  that  in  proportion  to  the  nxmi- 
ber  of  atoms  which  enter  into  a  compound,  the  direc- 
tions in  which  those  atoms  act  will  be  more  numerous." 
Finally,  as  regards  the  attemperation  of  mucilage 
into  a  saccharine  consistence,  it  is  found  to  be  more 
adhesive  than  sugar,  and  this  will  account  for  Dr.  Thom- 
son's finding  more  of  it  in  the  last  and  weakest  worte 
than  in  the  first-drawn:  it  also  deposits  much  more 
sediment  and  yeast  during  the  decomposition,  which  in 
some  measure  shews  its  deficiency  in  yielding  alcohol, 
when  compared  with  saccharum,  and  helps  to  explain 
that  high  gravities  are  not  always  the  best  signs  of  a 
perfect  wort.  The  reduction  of  the  many  distinct  sub- 
stances in  the  complicated  admixture  of  hordein,  starch, 
gum,  and  albumen,  into  the  one  pure,  simple,  and 
soluble  article,  sugar,  renders  the  wort  issuing  from  it 
less  liable  to  run  into  an  acetous  fermentation,  because 
the  change  has  been  attended  by  a  general  decompo- 
sition and  purgation.  Doebereiner  shews  the  &tal  effects 
of  retaining  these  crudities,  and  has  exposed  them  in 
the  "  Journal  de  Chimie  de  Schweigger,"'  where  he  says 
that  after  trying  experiments  on  starch,  his  researches 
convinced  him  that  pale  beer  contained  a  considerable 
quantity  of  it,  and  avers  that  it  makes  it  nourishing,  but 
"  at  the  same  time  disposes  it  to  turn  acid"  This  is 
the  evil  that  has  abundantly  prevailed  ;  but  saccharum, 
which  is  more  nourishing  still,  has  not  that  tendency 
while  properly  treated;  and  hence  the  policy  of  con- 
verting the  starch  through  purification  by  diastase  ;  for 
where  acidity  enters,  it  breaks  a  hole  into  the  brewer's 
purse.  This  truth  being  cleared  up  in  a  few  words, 
we  proceed  to  speak  of  the  Attemperator  as, 
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V.  "  The  darifier  and  rectifier  of  imperfect  moft." — ^A 
Tiuriety  of  circumstances  have  contributed  to  increase 
the  intrinsic  value  of  malt.  Fanners  have  of  late  been 
more  choice  in  their  seed  than  formerly,  and  have  exer- 
cised greater  judgment  in  the  selection  of  soils  and 
manures,  have  improved  their  lands  much  better  for 
the  reception  of  the  com,  and  increased  competition  has 
made  the  maltster  more  attentive  to  his  department  of 
the  preparation ;  and  the  invention  and  adoption  of  the 
saceharometer  has  doubtlessly  been  an  excellent  hand- 
maid in  inducing  and  carrying  out  the  work  of  amelio- 
latioiL  Notwithstanding  all  this,  the  brewers  of  the 
present  day  pride  themselves  upon  their  increased  ex- 
tracts, and  attribute  them,  correctly  in  some  few  in- 
stances, to  an  improvement  of  their  own  devising,  either 
in  the  heat  of  their  liquor,  or  upon  their  mashing  or 
extracting  process,  or  to  some  novel  cause  to  which 
their  fore&thers  were  strangers.  One  difficult  task, 
however,  yet  remains  unfinished,  which  is,  that  not 
having  had  a  &ir  and  fiill  opportunity  of  proving  their 
superiority,  they  cannot  be  justified  in  affecting  to  dis- 
play it.  In  dealing  with  flinty  or  otherwise  imperfectly 
made  malt,  whether  occasioned  to  be  such  by  bad  ma- 
nagement, by  un&vourable  soil,  or  by  v/npropitums  sear 
stmSy  and  particularly  this  last  cause,  the  management 
of  such  malt  is  a  duty  of  very  serious  consequence  to 
the  brewer,  inasmuch  as  not  only  are  the  flavour  and 
the  amount  of  extract  alarmingly  diminished  below  the 
common  average,  but  the  misfortune  is  often,  if  not 
invariably,  heightened  by  high  prices  ;  yet  through  the 
want  of  unanimity  or  faith  in  the  trade,  and  the  pecu- 
liar nature  of  the  brewing  business,  any  attempt  to 
counteract  such  precarious  casualties,  by  lowering  the 
gravity  or  increasing  the  price  of  the  beer,  is  ever 
attended  with  great  risk  to  the  trader,  and  is  probably 
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followed  by  great  ultimate  disadvantage  ;  for  it  is  well 
known  that  brewers,  unlike  many  other  commercial 
men,  must  keep  their  prices  almost  stationaiy,  let  the 
market  value  of  their  raw  materials  be  what  it  may. 

It  is  really  important  to  observe  on  this  point,  that 
the  attemperator  has  been  found  a  most  efficacious 
machine  where  the  malt  has  been  of  imperfect  nature ; 
for  as  diastase  is  kept  constantly  present  and  in  vigour 
by  the  peculiar  standard  of  heat  introduced  and  pro- 
longed, this  singularly  agitant  property  having  origi- 
nated at  the  commencement  of  germination  and  re- 
mained latent  ah  imtioy  until  heat  and  moisture  have 
been  duly  applied,  and  each  particle  of  both  has  been 
brought  into  close  contact  with  the  hardy  starch,  gum, 
and  hordein  of  the  broken  grist  or  bruised  malt,  these 
latter  are  forced  into  an  active  state  of  transformation 
through  the  restless  disposition  of  the  aroused  diastase, 
and  the  result  is  similar  to  the  former  process  of  sweet- 
ening the  com  by  malting,  but  with  this  difference, 
that  in  the  mash-tun  no  roots  or  spires  spring  out  of 
the  vitals  of  the  seed  to  feed  upon  them !  Now  it  must 
be  admitted,  that  by  the  ordinary  means  these  flinty 
and  barley-like  malts  cannot  derive  much  improvement 
by  infusion,  because  the  brewer  is  unable  to  maintain 
the  heat  of  the  mash  at  a  safe  and  suitable  temperature, 
or  at  any  thing  like  it,  for  more  than  60  or  90  minutes 
under  the  most  favourable  circumstances  ;  and  that 
during  one-half  even  of  this  time,  unless  the  goods  are 
swamped  with  boiling  liquor,  the  heat  of  the  mash  will 
not  average  154® ;  but  whether  that  malt  be  of  a  steely 
or  of  a  deaf  character,  if  some  portion  of  it  has  ger- 
minated at  all,  though  unkindly,  the  right  application 
of  the  attemperator  through  a  proper  period  of  time 
will  so  soften  the  hordein  and  stubborn  or  fibrous 
starchy  matter,  as  to  enable  the  diastase  to  pursue  its 
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natural  and  supremely  active  course.  These  impure 
malts  contain  from  double  to  triple  the  amount  of  hor- 
dein  to  that  of  the  best  samples,  and  consequently  they 
require  more  vigilant  treatment  and  longer  care  to 
bring  the  saccharific  particles  into  solution.  Such  malts 
should  be  ground  finer  or  crushed  better,  mashed  more 
carefully  and  with  colder  liquor,  and  the  temperature 
should  be  raised  by  more  stages,  till  the  ultimate  heat 
of  the  goods  become  some  5°  or  6^  higher  than  usual, 
and  the  infusion  should  occupy  considerably  rnore  time. 
There  are,  besides,  other  indispensable  conditions  which 
wiU  make  such  grain  nearly  as  valuable  as  the  more 
expensive,  all  of  which  will  be  explained  to  those  who 
will  possess  the  means  of  making  them  available. 

It  may  be  proper  to  observe,  by  the  way,  that  an- 
other practical  measure  arises  hence,  which  may  one 
day  be  of  vast  mercantile  consequence.  According  to 
the  collective  wisdom  of  such  eminent  men  as  Lowitz, 
Vogel,  Braconbot,  and  some  others,  cane  sugar,  sugar  of 
milk,  woody  fibres  and  various  other  substances,  furnish 
grape  sugar  by  a  simple  manipulation  in  which  a  dilute 
add  is  employed  with  heat  and  lime,  the  latter  being 
introduced  merely  to  neutralise  the  acid :  such  is  the 
nature  of  things  and  the  effect  of  popular  science,  as 
expressed  by  the  greatest  chemists  of  the  present  cen- 
tury. Distillers  have  for  a  long  time  been  allowed  to 
use  a  certain  quantity  of  raw  com  in  proportion  to  the 
malt  they  consume ;  therefore  it  is  really  very  impor- 
tant for  them  to  know  that  such  accustomed  indulgence 
can  now  be  fully  appreciated,  because  the  new  patent 
process  must,  as  it  assuredly  does,  greatly  enlarge  the 
scope  of  solvency,  thereby  materially  increasing  the 
amount  of  solid  extract,  and  promoting  its  richness, 
and  consequently  augynentrng  the  measure  of  alcohol 

Worts  produced  by  this  procedure  are  less  clammy 
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than  those  of  the  ordinary  kind  often  are,  and  are  not 
mawkishly  sweet  like  the  latter;  and  though  many 
pounds  denser,  they  drink  with  a  cleaner  taste  and 
more  pleasant  relish,  leaving  the  palate  sensible  of  an 
agreeable  delicacy,  with  a  prominency  of  flavour  and  an 
aromatic  odoxu",  part  of  which  excellent  quality  may 
truly  be  attributed  to  the  action  of  the  oil  resident  in 
the  husk  of  the  grain,  which  the  long  continued  heat 
developes  and  probably  increases  beyond  what  science 
has  hitherto  discovered  of  its  native  quantity ;  but  al- 
though this  minute  proximate  principle  imparts  strength 
and  prolongs  preservation,  it  has  a  disadvantageous 
effect  on  the  saccharometer,  being  lighter  than  water. 
When  the  author's  attention  was  first  attracted  to  this 
gratifying  result  of  his  mash,  outwardly  so  mysterious 
at  first  view,  he  fancied  that  as  he  deviated  in  his 
management,  his  wort,  and  subsequently  his  beer,  bore 
some  peculiar  trait,  which  always  displayed  itself  in  the 
ever  interesting  process  of  fermentation;  and  further 
observation  and  experience  soon  convinced  him  that 
some  imseen  principles  were  involved,  till  at  length 
these  became  apparent,  and  the  causes  of  variation 
during  fermentation,  and  of  the  peculiarity  in  the  arti- 
cle, were  accounted  for,  not  only  by  difference  of  gra- 
dation in  the  time,  heat,  and  liquor  employed,  but  also 
by  other  attendant  causes  producing  their  own  effects. 

The  most  important  feature  of  his  worts,  because  it 
is  the  most  convincing,  and  embraces  the  greatest 
variety  of  consequences  concomitantly,  is  that  in  pro- 
portion to  the  time  occupied  (within  certain  reasonable 
limits)  in  the  mashing  and  attemperation  of  the  goods, 
the  less  evident  is  the  increase  of  density  according  to 
the  senses  ;  and  although  the  accession  of  extract  is  at 
the  same  time  duly  indicated  by  the  saccharometer,  yet 
it  is  not  a  due  indication  of  the  quality  of  these  highly 
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saccharised  worts,  as  the  ultimate  character  of  the  beer, 
and  the  additional  alcohol  it  produces,  unequivocally 
demonstrate.  This  conclusive  observation  is  correct  in 
practice,  and  further  inquiry  shews  it  to  be  chemicaUy 
consistent,  which  must  evidently  arise  from  the  purity 
and  simplicity  of  the  extract  itself  At  first  thought  it 
might  seem  to  imply  an  absolute  elasticity  in  the  attem- 
pered worts,  by  which  their  volume  had  increased ;  and 
as  we  are  assured  by  chemists  of  note  that  100  parts  of 
starch  will  afford  110  parts  of  .sugar,  then  as  six  parts  of 
malt  will  saccharise  25  parts  of  starch,  yielding  27i 
parts  of  sugar,  exclusively  of  that  furnished  by  the  malt, 
the  idea  does  not  appear  incredible ;  and  it  is  evident 
how  rare  the  fluid  must  have  become  after  such  ten- 
dency to  change  its  character,  and  such  long  induce- 
ment to  do  so. 

That  the  quantity  of  starch  rendered  into  saccharum 
under  circumstances  similar  to  a  good  and  properly 
made  mash,  exceeds  the  amount  of  its  amidin,  is  evi- 
dent from  an  experiment  published,  with  many  others, 
by  the  great  chemist  Guerin  Varry,  in  the  "  Annales  de 
Chimie  et  de  Physique,"  LX.  32,  where  from  100  parts 
of  starch  in  the  state  of  mucilage,  (that  is,  with  the 
shells  broken,)  and  39  times  their  weight  of  water, 
mixed  with  12  J  parts  of  diastase  dissolved  in  40  parts 
of  water,  he  formed  86*91  parts  of  sugar,  which  dis- 
tinctly shows  that  amylin,  the  most  obdurate  of  muci- 
lage, does  not  altogether  resist  the  potent  impetus  of 
diastase,  though  learned  analysts  have  averred  that  it 
does ;  but  perhaps  they  had  not  patience  to  give  the 
trial  sufficient  time,  for  it  has  been  shown  in  Chap.  II. 
that  the  amidin  of  starch  is  but  38  per  cent. 

Whence,  then,  the  87  parts  of  sugar,  if  the  amylin 
were  unconvertible  ?  And  if  convertible  under  common 
circumstances,  why  not  even  more  so  by  the  extraordi- 

m2 
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nary  means  expressly  provided  for  that  purpose?  It 
may  be  considered  egotistical  and  superfluous  to  pro- 
duce any  further  reasons  for  preferring  these  means  to 
enable  the  brewer  to  exercise  as  much  control  over  his 
mash-tun  as  his  attemperators  afford  him  over  his  fer- 
mentations ;  for  this  long  wished-for  desideratu/m  has 
been  well  received,  and  continues  to  experience  daily 
increase  of  patronage  from  the  most  intelligent  portion 
of  the  trade  ;  we  will  therefore  conclude  this  subject  by 
observing  that,  while  we  are  converting  primary  and 
other  compounds,  we  transmute  a  gross  compound  into 
a  finer  and  less  complicated  article,  acquire  ajdditiokal 
EXTRACTS  AND  PROFITS  to  a  Very  considerable  extent^  and 
are  proportionately  rid,  to  a  like  extent,  of  the  impe- 
diments which  until  now  have  served  only  to  weigh, 
muddle,  acetify,  and  perplex. 
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SOnCH  HDHOD— A8BAT  OF  00006 — PABTT  GTLBS — BBTURN  WOftTB — THB 
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HLTKBIMG  HASH — PRBYBNTION  OF  ACIDITY — DIYBBSITIBS  ADJDBTBD— 
GKAIN8 — IICPOSTURE  EXPOSED. 

SoMB  brewers  have  a  practice,  immediately  on  setting 
tap,  of  starting  the  sparger  also,  to  allow  the  hot  liquor 
to  flow  upon  the  goods  quietly  and  rather  slowly,  but  at 
the  same  pace  that  the  wort  is  running  off ;  which  course 
they  continue  without  intermission,  passing  and  keeping 
as  much  liquor  on  the  goods  as  they  require  for  the 
necessary  length.  Although  the  process  is  a  slow  one, 
it  is  far  preferable  to  frequent  mashing,  and  is  much 
approved  by  those  who  practise  it.  Others  defer  sparging 
until  one-hal^  three-fourths,  or  the  whole  of  the  first 
wort  is  run  off;  but  it  appears  that  a  majority  mash  a 
second  time,  whether  a  sparger  is  used  or  not,  and  aver 
that  the  whole  extract  cannot  be  obtained  by  one  mash 
and  a  sprinkling.  Richardson  was  of  this  opinion,  be- 
cause he  had  not  sufficient  patience. 

Host  brewers  must  have  observed,  that  during  the 
drainage  of  the  first  wort,  the  goods  settle  down  into 
the  lower  part  of  the  tun,  which  settlement  causes  a 
circular  chasm,  sometimes  of  considerable  depth,  between 
the  goods  and  the  tun;  and  as  the  mashing-machine 
remains  stationary  within  them,  the  lowering  goods 
rest  upon  its  shaft,  and  subside  between  that  and  its 
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numerous  rakes,  forming  vacuities  beneath  them ;  and 
cracks  and  channels  are  formed  in  other  parts  of  the 
goods,  increasing  in  width  or  number  according  to  the 
time  engaged  in  drawing  off  the  worts.  Sparging  upon 
goods  in  this  state  must  be  disadvantageous,  in  conse- 
quence of  a  partial  drainage  through  these  various  soughs, 
fissiu-es,  and  void  spaces ;  therefore  reparation  is  usually 
sought  in  a  second  mash,  but  can  only  be  rendered  of 
tolerable  service  by  keeping  the  goods  in  a  very  fluid 
state  during  the  after  process  of  sparging.  Difficult  and 
unequal  drainage  is  yet  the  more  evident  with  gritty 
malts  containing  a  superfluity  of  insoluble  particles, 
which  accumulate  in  strata,  stop  the  pores  of  the  mash, 
and  create  impervious  masses,  often  causing  the  ex- 
tracting liquor  to  shoot  across  the  sur&ce  towards  some 
hidden  cavity,  or  to  run  off  obliquely  in  currents  to  fill 
the  chinks,  instead  of  percolating  directly  and  equally 
from  top  to  bottom.  This  state  of  management  cannot 
be  otherwise  than  well  known,  and  particularly  to  the 
porter  brewer  who  mashes  the  patent  malt  with  his 
other  grisL 

The  author  would  be  extremely  sorry  to  disparage 
other  men's  measures,  or  unnecessarily  to  allude  to  any 
system  pursued  by  any  class  of  his  brethren  in  the  trade, 
his  object  being  solely  to  point  out  the  defects  in  the 
old  practice,  and  to  suggest  a  new  and  better  course  for 
the  benefit  of  those  who  encourage  the  invention  of 
improvements,  leaving  others  to  enjoy  their  own  opinions 
at  their  own  leisure;  but  he  has  only  to  turn  to  the 
London  cow-keepers'  men,  and  to  ask  them  what  they 
see  and  feel  when  throwing  the  grains  out  of  some  of 
the  mash-tuns  in  the  metropolitan  breweries;  and  if 
then  bound  to  believe  what  one-half  of  them  say,  he  will 
find  that  they  prefer  those  that  lie  under  the  mashing- 
machines  and  rack,  and  round  the  bottom  of  the  upright 
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shaft;  and  he  must  thenceforward  conclude  that  the 
mode  hitherto  followed,  where  every  requisite  which 
skill  can  devise,  and  which  has  apparently  been  adopted, 
is  far  from  perfect ;  and  that  mishaps  of  a  similar  kind, 
but  to  a  much  greater  extent,  are  of  still  more  frequent 
occurrence  where  the  operative  brewers  are  destitute  of 
the  advantages  possessed  by  the  ingenious  individuals 
who  have  the  management  of  these  tremendous  esta- 
blishments. 

In  many  breweries,  both  in  and  out  of  London,  re- 
course has  been  had  not  only  to  second,  but  to  third, 
frequently  fourth,  and  sometimes  fifth  mashes ;  but  in 
the  preceding  chapter  the  Mashing  Attemperator  has 
been  accredited  for  the  whole  as  an  entirely  efficient 
instrument,  and  such  it  will  ever  be  found ;  and  it  may 
hence  be  presumed  that  a  devisal  for  exhausting  the 
retained  saccharine  matter  without  extracting  also  the 
pernicious  elements,  will  be  at  once  productive  of  ec(h 
nomy,  expedition^  and  security. 

These  weighty  desiderata  the  inventor  of  these  ma- 
chines has  deeply  considered  throughout  the  arrange- 
ment of  his  plan,  and  especially  in  the  aid  and  aim  of 
the  Hystricon,  or  continuous  sparging,  agitating,  and 
grain-ejecting  machine,  which  he  has  brought  forth  as  a 
means  of  reducing  labour,  of  saving  time,  and  of  dimi- 
nishing expense ;  and  has  attached  to  each  of  his  three 
points  its  order  in  the  arrangement  of  the  ideas  pro- 
ceeding from  cause,  action^  and  effect;  and  in  that  order 
they  are  here  treated 

Before  entering  into  a  minute  illustration  of  the  me- 
chanical parts  and  practical  properties  of  this  piece  of 
mechanism,  it  may  be  proper  to  shew  that  once  mashing, 
as  already  maintained,  is  sufficient  to  liquefy  and  unfold 
the  saccharum  of  the  malt.  In  this  mode  of  treating 
the  partially  spent  goods,  the  reader  may  perceive  an 
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agreement  in  this  respect  with  the  Scotch  method, 
where  it  is  held  that  the  whole  extract  should  be  made 
in  the  first  mash,  because  all  that  is  afterwards  required 
is  a  mere  washing  out  of  the  remnant  left  in  the  goods ; 
and  it  is  moreover  observed  by  Mr.  Black,  that  "  those 
who  go  farther  do  more  harm  than  good,  as  they  only 
obtain  mucilage,  which  instead  of  enriching,  impoverishes 
the  beer."  Here,  then,  is  an  assertion  which  quite  esta- 
blishes an  opinion  entertained  by  the  author,  that  though 
Mr.  Black  happened  to  be  the  first  to  point  out  the 
importance  of  the  exertion  of  diastase  through  proper 
mashing  heats ;  yet,  being  at  a  loss  for  the  most  effica- 
cious means  foi'  increasing  the  heat  of  the  mash,  his 
dread  of  mucilage  shews  that  he  did  not  derive  much 
benefit  from  his  knowledge. 

The  inutility  of  a  series  of  mashes  with  the  same 
goods,  seems  generally  to  be  known  in  Scotland,  as  we 
find  another  writer  on  this  subject,  arguing  that  as  his 
coimtrymen  mash  but  once,  properly  speaking,  they 
eannot  be  said  to  have  more  than  one  wort,  the  first 
running  of  that  wort  being  the  extract  obtained  from 
the  malt  by  the  liquor  used  in  the  infusing  process, 
besides  a  considerable  portion  of  that  which  the  sparging 
produces ;  the  after  running  being  entirely  the  result 
of  the  sparging  operation.  The  sparger  mentioned  as 
being  so  generally  used  by  the  Scotch  brewers,  is  now 
tolerably  well  known  in  England ;  but  to  the  uninitiated 
it  may  be  necessary  to  describe  it  The  apparatus  con- 
sists of  a  perforated  horizontal  tube,  resting  upon  a  bar, 
and  supported  by  a  pin  in  the  centre,  above  which  and 
the  tube  a  receiving  vessel  is  placed,  to  supply  the  tube 
with  liquor.  The  perforations  extend  through  the  whole 
length  of  the  two  or  three  arms  of  the  tube,  so  that  the 
sparging  water  may  spout  horizontally,  but  in  the  op- 
posite directions;  and  the  reaction  generated  by  the 
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issuing  of  the  water  from  these  side  holes,  is  sufficient 
to  keep  the  pipe,  by  its  centrifugal  power,  in  a  rotatory 
motion,  dispersing  the  liquor  equally  over  the  goods. 
In  short,  this  common  sparger  is  a  modification  of  the 
well-known  and  much-admired  "  Barker's  Mill,"  and  is 
another  application  of  its  principle.'  A  well-founded 
objection  has  been  made  to  this  kind  of  sparger  by  a 
London  brewer  of  high  scientific  attainments  and  most 
extensive  practice,  because  of  the  water  cooling  too 
much  on  its  passage  to  the  goods ;  but  this  objection  is 
removed  in  the  Hystricon,  which  conveys  its  water  in  a 
close  pipe  directly  through  the  sparger  to  the  goods, 
which  sparger  nearly  touches  them  during  the  whole 
operation.  Its  various  bearings  shall  now  be  minutely 
considered. 

L  Op  economy  or  Cause. — ^Dugald  Stewart  has  with 
justice  observed,  that  the  essence  of  the  philosophy  of 
Bacon  and  Newton  consists  entirely  in  '^  ascertaining 
the  universality  of  a  fact  "  it  will  therefore  be  imder 
the  guidance  of  such  philosophy,  that  an  attempt  shall 
be  made  to  ascertain  how  far  the  inventor's  statements, 
or  those  which  he  has  chosen  to  adopt  as  his  own,  can 
be  borne  out  Now,  the  following  simple  experiment 
will  prove  that  the  brewer,  by  his  present  inefficient 
process,  does  not  obtain  all  the  saccharine  matter  which 
the  maJt  is  capable  of  yielding.  If,  after  the  extracting 
process  is  ended,  50  lbs.  of  grains  be  taken  out  of  the 
tun  from  a  few  inches  beneath  the  surface,  the  same 
from  the  centre,  and  a  third  equal  weight  from  the 
bottom,  and  if  each  of  these  be  subjected  to  further 
sprinkling  with  water  of  the  same  temperature  and 
quantity,  as  two  quarts,  for  instance,  in  each  case,  and 
if  the  first  assay  jar  of  wort  imparted  by  each  sample  in 
its  respective  order  be  fairly  weighed  by  the  sacchar- 
ometer,  the  three  results  will  shew  that  the  heaviest 
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and  sweetest  worts  reside  at  the  bottom,  and  the  lightest 
and  most  insipid  near  the  surfaoe,  the  extract  from  the 
intermediate  sample  being  proportionate  in  density  to 
its  distance  from  the  extremes  of  height  and  depth ;  the 
gravity  at  the  bottom  being,  for  example,  some  2  Iba, 
that  at  the  middle  1'5,  but  that  towards  the  top  only 
1  lb.  or  less.  This  difference  will  not  be  quite  so  ap- 
parent when  the  grains  have  previously  been  kept  in  a 
saturated  state,  or  when  a  return  wort  has  been  drawn 
from  them ;  for  some  brewers  keep  their  goods  standing, 
or  rather  swimming,  in  water,  that  they  may  realise  a 
greater  extract,  and  boast  of  it  accordingly,  regardless 
of  the  soundness  of  the  constitution  ;  but  in  the  ordinaiy 
state  of  the  mash-tun  at  this  period,  especially  after 
repeated  mashings  and  divers  spargings,  the  companir 
tive  densities  of  the  respective  extracts  will  usually 
stand  as  above. 

If,  with  the  grains  taken  from  the  upper  part,  an  ad- 
ditional experiment  be  made,  the  saccharometer  will 
indicate  but  very  little  improvement  in  the  water,  and 
perhaps  none.  To  practitioners  the  latter  fact  cannot 
be  new,  and  they  are  equally  well  aware  of  the  small 
quantity  of  water  and  time  required  for  the  removal  of 
the  saccharum  from  the  grains  nearest  to  the  action  of 
the  sparger :  this  arises  from  the  lightness  and  porosity 
of  the  surface,  and  from  its  being  constantly  washed  by 
pure  water  only.  On  the  knowledge  of  this  important 
fact,  the  principal  feature  of  this  invention  is  founded ; 
and  it  has  this  novelty  at  least,  be  it  merit  or  not,  that 
it  removes  the  permanent  surfiEU^e  of  the  goods,  disposing 
of  the  tendencies  consequent  on  such  permanence,  and 
creates  a  continuous  light  and  porous  surface  or  super- 
stratum, treating  it  with  a  sufficiency  of  pure  water  from 
the  commencement  to  the  termination  of  its  action,  by 
a  well-directed  sparger,  which  cleanses  eveiy  particle  of 
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the  grain,  internally  and  externally,  of  all  the  saccharine 
and  other  fluid  matter ;  but  that  other  matter  is  arrested 
in  its  prepress  downwards,  and  the  exhaustion  through- 
out the  whole  mash  becomes  as  complete  as  it  has  here- 
tofore been  in  the  upper  strata  only ;  and  a  considerable 
increase  of  extract  is  the  result,  besides  other  very  im- 
portant benefits,  chiefly  noticed  under  the  third  head 
below. 

Every  brewer  is  sensible  of  the  inferiority  of  weak 
worts  from  party  gyles,  and  many  usually  give  a  pound 
or  two  of  saccharum  per  barrel  on  their  ales,  when  under 
20  lbs.  per  barrel,  if  drawn  from  the  same  goods  as  an 
article  of  greater  strengtL  It  is  a  fair  presumption 
that  this  liberality  on  the  part  of  such  brewers,  emanates 
from  a  conviction  that  their  saccharometer  presents  a 
&lse  indication  of  the  actual  density  of  the  saccharine 
body  of  these  weak  ales,  and  that  the  instrument  is 
afiPected  by  a  foreign  agent :  he  certainly  ought  not  in 
anywise  to  do  it  from  the  apprehension  that  the  indi- 
vidual saccharum  of  itself,  and  alone,  is  inferior  in  sweet- 
ness to  the  first  extracts.  The  ales  are  inferior  only 
in  specific  gravity  and  in  richness  or  flavom*,  the  most 
valuable  constituents  of  which  have  evaporated  or  passed 
off  with  the  first  worts.  The  pound  or  two  per  barrel, 
then,  must  be  given  as  compensation  for  the  injurious 
effect  of  some  uninvited  attendant,  or  apparent  "  neces- 
sary evil,''  as  it  is  called  by  some  who  calculate  on  a 
wrong  basis,  which  evil  has  the  effect  of  smothering, 
sooner  or  later,  the  most  desirable  qualities  of  the 
saccharum. 

Other  and  very  serious  evils  attend  party  gyles. 
There  cannot  be  any  real  difficulty  in  working  them, 
but  there  is  a  great  doubt  of  their  working  satisfactorily 
when  the  worts  differ  in  constitution ;  and  there  is  much 
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trouble,  some  perplexing  calculation,  a  great  loss  of 
time,  and  sometimes  of  material  also,  in  obtaining  any 
certain  gravity  requisite  to  sustain  a  given  price. 

Another  matter  requiring  serious  consideration,  is 
that  of  return  worts.  Brewers  of  strong  ale,  economists 
of  a  certain  class,  and  those  whose  peculiar  trade  and 
practice  enforce  the  use  of  these  worts,  as  well  as  persons 
who  reject  them,  know  too  well  that  they  have  but  a 
choice  of  evils.  Amongst  the  latter  ranks  Levesque, 
who  wisely  observes,  that  though  throwing  away  a  wort 
of  five  or  six  pounds  per  barrel  may  seem  extravagant, 
it  is  "  like  skimmed  milk,  but  of  little  value."  Thus  one 
throws  away  that  which  another  estimates  at  an  equal 
proportionate  value  with  his  other  worts;  but  in  the 
new  system  such  worts  are  unknown.  The  merits  of 
these  people's  practices  may  be  best  illustrated  by  re- 
ference to  the  following  common-place  example : — 

Of  two  successive  20  quarter  brewings,  the  first  shall 
produce  a  return  wort  for  the  second  day's  brewing, 
amounting  to  36  barrels,  at  5  lb&  per  barrel,  or 
36x5  =  180  lbs.,  which  being  divided  by  95,  or  the 
quantity  that  good  malt  will  yield,  gives  nearly  1*9 
quarter  of  malt,  which  at  65«.  per  quarter,  amounts  to 
QL  3«.  Qd, ;  and  supposing  this  to  occur  only  once  in 
each  week,  the  loss  exceeds  320Z.  per  annwm.  This  is 
undoubtedly  extravagant,  and  the  advocates  of  the 
wasting  system  content  themselves  with  the  declaration 
that  it  is  next  to  valueless,  which  surely  must  signify, 
that  although  36  barrels  of  wort  contain  180  lbs.  of  fer- 
mentable matter,  it  so  aboimds  with  impurities,  through 
the  manner  in  which  it  is  extracted^  that  they  neutralise 
the  benefits  expected  to  be  derived  from  any  saccharum 
which  it  may  contain,  to  such  a  degree,  that  the  whole 
becomes  no  more  valuable  than  the  original  water.   Thus 
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we  see  that  the  consequence  of  such  a  practice  is,  that 
6J  per  cent,  at  least  of  the  available  saccharum  of  the 
malt,  in  every  brewing  where  short  lengths  are  drawn, 
is  devoted  to  the  feeding  of  pigs  or  cattle !  This  re- 
duction of  profit,  with  its  concomitant  disadvantages, 
has  hitherto  been  in  a  great  measure  unavoidable,  in 
consequence  of  the  absence  of  proper  means  for  the  ex- 
tension of  the  malting  or  saccharising  process  to  the 
mash-tim,  and  for  dividing  the  rich  soluble  properties 
of  the  malt  from  the  poor  and  insoluble.  But  whether 
these  return  worts  be  milk  without  cream,  or  water 
without  sugar,  or  worse  than  either, — or  whether  they 
be  profitable  or  injurious,  they  need  no  longer  be  desired 
or  feared,  nor  need  party  gyles  be  made ;  or  if  made, 
.  the  coarsest  and  least  soluble  of  the  objectionable  ingre- 
dients may  be  rejected  by  those  who  possess  the  new 
apparatus  and  apply  it  properly ;  and  having  thus  far 
defined  its  economical  principles,  and  shewn  the  causes 
of  its  necessity,  it  may  now  be  advisable  to  describe  the 
machine  itself,  with  the  manner  of  its  operation. 

IL  Of  Expedition  or  Action. — ^The  saving  of  many 
moAes  or  commmglvngs  is  one  act  of  expedition ;  and 
that  of  a  protracted  sparging  (frt>m  spargoy  to  sprinkle), 
and  a  consequent  economy  and  fsu^ile  management  in 
treating  and  separating  the  gyles  (from  FvaXov,  in 
English  idiom  gyiJiJUm,  a  cavity  or  pit),  is  another ;  since 
the  spaiged  wort  produced  through  the  Hystricon  (from 
'YorpiS,  a  porcupine  or  hedgehog,  so  caUed  from  the 
structure  of  its  agitating  rake),  may  be  added  to  that 
originally  produced  by  the  mash,  without  any  fear  of 
the  common  consequences ;  but  the  action  of  this  in- 
strument itself  is  so  expeditious  and  conclusive,  that  its 
use  and  title  may  be  conjointly  considered  under  this 
head  as  an  indivisible  and  distinct  subject,  requiring  the 


190  SPARGINO. 

greatest  consideration :  hence,  then,  this  section  on  the 
use  of 

The  period  of  setting  tap  having  arrived,  that  must 
be  done  so  as  to  draw  off  the  wort  as  fine  as  possible, 
and  if  the  Attemperator  has  been  properly  used,  it  can- 
not be  otherwise  than  bright.  The  goods  having  parted 
with  the  first  wort,  or  nearly  so,  they  will  have  subsided 
beneath  the  rakeless  part  of  the  mashing-machine,  so 
that  from  this  period  no  part  of  the  Hashing  Attem- 
perator touches  even  the  surface  of  the  mask  The 
power  and  machinery  used  for  working  the  Attemperator 
will  also  work  the  Hystricon,  and  when  put  in  motion, 
the  momentum  will  be  conveyed  to  every  part  of  the 
apparatus,  which  combines  the  several  advantages  of  a 
sparger,  with  the  additional  functions  of  a  superficial 
grain  agitator,  a  skimmer  or  conductor,  and  an  ejector ; 
and  when  these  get  into  play,  they  will  perform  in  the 
following  order:  the  whole,  when  in  revolution,  pro- 
ceeding round  the  tun,  occupies  at  its  outer  end  some 
fortieth  part  of  the  circumference,  the  inner  being  at- 
tached to  the  central  shaft ;  it  also  fiEbstens  to  the  cross- 
bar, and  revolves  with  it  round  the  tun.  The  Hystricon 
is  acted  upon  by  a  depressing  screw,  placed  between  the 
bottom  of  the  vessel,  and  extending  upwardly  to  reach 
the  vehicle,  which  it  draws  into  a  downward  motion, 
tliat  applies  conjointly  with  its  other  rotary  and  re- 
ciprocating actions ;  thus  the  front  of  the  machine  dips 
into  the  mashed  grains,  and  the  apparatus  by  its  revo- 
lutions describes  a  spiral  of  uniform  flexure  round  the 
central  shaft,  working  its  way  from  the  original  sur&ce 
downwards,  till  it  scrapes  the  bottom. 

The  conductor  takes  the  lead,  with  its  front  edge 
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buried  at  the  depth  of  about  an  inch  below  the  surface 
of  the  grains,  forcing  them  to  ascend  the  inclined  plane 
of  its  surface  into  the  machine,  where  they  are  passed 
on  and  conducted  by  a  metallic  endless  web  to  the  centre 
of  the  tim.  While  the  grains  are  in  their  transit  towards 
their  destination,  the  agitator  follows  close  behind  the 
conductor,  but  an  inch  or  two  deeper,  disturbing  the 
stratum  of  grains  from  their  local  rest ;  and  the  sparger 
follows  in  the  rear,  visiting  these  loosened  goods  with  a 
searching  shower  of  hot  liquor,  which  completely  purges 
them  of  their  saccharum,  and  leaves  them  ready  to  be 
taken  up  by  the  collector. 

During  somewhere  about  the  first  ten  minutes,  as  the 
Hystricon  cannot  lower  itself  till  the  screw  is  disengaged, 
which  makes  the  time  of  preparation  optional,  only  two 
parts  of  this  compound  machine  will  be  engaged,  which 
are  the  sparger  and  the  agitator ;  and  this  time  will  be 
sufficient  for  the  sparging  liquor  to  cleanse  the  goods  of 
their  saccharum  to  the  requisite  depth,  efficiently  aided, 
as  the  drainage  is,  by  the  agitator,  which  being  set  with 
spikes,  is  of  a  porcupine-like  construction,  whence  its 
title ;  for  its  duty  is  to  revolve  and  vibrate  all  the  while 
by  an  oscillatoiy  motion,  and  by  this  motion  to  break 
the  svatace  of  the  goods  and  make  it  light,  so  as  to 
facilitate  an  equable  drainage.  The  depressing  screw 
being  now  disengaged,  the  conductor  speedily  comes 
into  action,  collecting  the  exhausted  grains  from  the 
surfikce  of  the  mash,  and  conveying  them  to  the  web, 
which  carries  them  to  the  centre  of  the  mash-tun,  and 
thence  they  will  gravitate  and  pass  down  the  hollow 
ahafl  out  of  the  way ;  but  if  the  locality  of  the  premises 
will  not  admit  of  their  accumulation  or  immediate  re- 
moval elsewhere,  when  passed  down  the  centre  of  the 
mash-tun,  and  if  it  suit  the  general  arrangement  of  the 
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plant  better,  they  may  be  ejected  by  a  simple  contriv- 
ance, oyer  the  edge  of  the  tun. 

In  due  time  after  the  first  contact,  that  is,  within  two 
or  three  minutes,  the  skimmer  again  crosses  the  ground 
of  action,  and  takes  off  the  purged  and  now  dry  graina ; 
as  xmiformly  does  the  ^^fretfvl  porcupine"  agitate  the 
new  stratum  exposed  by  its  leader ;  and  with  the  same 
punctuality  the  sparger  continues  to  dash  away  the 
saccharum ;  and  at  the  same  time  the  whole  apparatus 
accommodates  itself  to  the  decreasing  bulk  and  lowering 
surface  of  the  goods,  until,  by  its  various  but  united 
efforts,  it  has  driven  all  the  saccharum  out  of  the  grains, 
and  all  the  grains,  where  convenient,  out  of  the  mash- 
tun,  sweepings  only  excepted ;  when  it  will  cease,  and 
the  process  of  extraction  and  expulsion  will  accordingly 
terminate. 

1.  It  presents  at  every  point,  during  the  progress  of 
its  operation,  a  new  artificial,  light,  pervious,  and  tran- 
sient surface,  continually  depositing  the  yieldings  of  the 
goods  within  the  substrata  immediately  beneath,  in  a 
rich  saccharine  fluid ;  purifying  itself  by  filtration ;  and 
if  the  short  space  of  time  which  passes  while  the  ma- 
chine performs  a  single  revolution,  wiU  at  all  allow  the 
surfskce  to  be  partially  oxygenated,  it  is  immediately 
conveyed  away  beyond  the  reach  of  serious  mischief, 
each  portion  of  the  changing  surface  being  struck  once 
by  pure  water,  but  not  oftener,  nor  by  any  other  agent 

2,  The  developement  of  the  acidifying  principle,  com- 
monly destructive  in  worts,  is  controlled  by  the  operation 
which  clarifies  the  wort,  and  the  denser  and  cleaner  it 
is,  the  more  tenacious  is  it  of  its  heat,  and  the  more 
obstinately  does  it  resist  the  insinuating  and  contami- 
nating particles  of  the  atmosphere. 

Many  collateral  circumstances  here  reqidre  some  at- 
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tention.  The  first  of  these  is  the  position  of  the  copper 
or  hot  liquor-back,  and  the  nature  of  its  connexion  with 
the  Hystricon,  so  as  to  give  a  maximum  of  power  to  the 
sparger.  According  to  the  principles  of  descent  by  gra- 
vitation, the  application  of  an  unbroken  liquor-pipe  from 
the  copper  to  the  sparger,  converts  the  whole  perpen- 
dicular height  between  them  into  one  column  of  water, 
and  causes  the  liquor  to  run  out  of  the  sparger  with  a 
velocity  increased  in  proportion  to  such  height,  so  that 
the  higher  the  copper,  the  greater  the  velocity ;  and  the 
extraordinary  powers  of  the  sparger  itself  must  be  evi- 
dent, when  it  is  known  that  its  arm  forms  a  part  of  the 
vibhiting  agitator,  at  the  bottom  part  of  which  arm  are 
the  exit  holes,  which  are  constantly  within  a  few  inches 
of  the  goods,  and  emitting  numerous  commingled  and 
intersectional  jets  of  water,  more  or  less  perpendicular, 
which  are  shaken  by  brandishment  to  and  fro  upon  the 
grains,  while  they  are  being  turned  over  and  kept  in 
motion  by  the  agitator:  these  uncommon  arrangements, 
therefore,  render  the  sparging  universal  and  exceedingly 
potent ;  though  less  liquor,  less  time,  and  much  more 
heat,  will  be  engaged  than  heretofore,  and  the  concen- 
tration of  the  produce  vrill  thereby  be  promoted. 

The  sparging  liquor  should  never  be  colder  than  the 
first  mash ;  for  if  so,  the  pores  of  the  husk,  hordein,  &c., 
will  contract,  and  the  more  sparingly  will  the  malt 
part  with  its  matter,  then  held  in  a  state  of  solution. 
When  the  highly  concentrated  and  hot  condition  in 
which  the  worts  quit  the  mash-tun  is  considered,  pos- 
sessing as  they  assuredly  do^  in  a  corresponding  degree, 
the  preservative  essentials  which  are  purified  by  per- 
colation through  the  kindred  goods,  these  circumstances 
combine  to  prevent  the  danger  of  acidity.  Add  to  this, 
that  of  course  nearly  all  the  extract  will  require  dilu- 
tion to  reduce  it  to  its  proper  density  in  the  wort  cop- 
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per  or  back,  when  a  light  article  is  demanded  In 
accordance  with  the  principle  of  this  theory,  a  hint  may 
not  be  considered  untimely.  It  will  be  found  infinitely 
better  to  dilute  with  clear  fresh  water  than  with  an 
impure  wort,  impregnated  with  nothing  more  or  less 
than  the  germs  of  acetic  acid,  as  all  those  weak  and 
paltry  worts  are,  after  an  ordinary  fvnA  mashing  pro* 
cess,  and  when  obtained  by  the  old  method  of  repeated 
mashing. 

On  the  contrary,  the  system  naturally  enforced  by 
the  application  of  the  Hystricon  dissolves  and  releases 
only  a  very  small  quantity  of  these  objectionable  ingre- 
dients from  the  malt,  and  even  that  quantity  is  rejected 
by  the  fluid,  and  has  to  accompany  the  grains ;  for  by 
the  arrangements  already  explained,  the  observant  mind 
wiU  perceive  that  the  contents  of  the  mash-tun,  or  bed 
of  goods,  will  be  sufficiently  close  and  compact,  and, 
with  proper  management,  capable  of  performing  the 
office  of  a  filter ;  and  in  consequence  of  its  pre-exist* 
ence,  its  sweetness,  &c.,  perhaps  no  filter  can  be  devised 
that  will  perform  its  functions  in  shorter  time,  or  with 
so  little  waste  of  caloric,  odour,  and  saccharine  matter. 

Another  singular  and  important  benefit  attending 
this  management  of  the  goods  is  their  gradually  in- 
creasing solidity  throughout  the  period  that  a  finer 
filtration  is  most  essential  This  preparative  quality 
is  created  by  the  constant  liberation  and  descent  of 
minute  particles  of  husk,  acrospire,  rootlet,  albumen, 
and  other  fragments,  from  the  surface,  as  they  are 
beaten  off  by  the  agitator  or  coagulated  by  the  hot 
liquor,  so  that  as  they  gravitate,  they  take  speedy  pos- 
session of  all  crevices  and  interstices,  and  there  accu- 
mulate as  they  descend,  presenting  from  the  baae  up- 
wards a  firm  and  quiescent  obstacle  to  the  progress  of 
the  minutest  matter,  and  allowing  little  to  flow  away 
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besides  bright  liquid  sugar,  perfectly  free  from  every 
impurity  possible  to  be  removed,  which  will  occasion  a 
greater  saving  of  time  and  trouble  in  the  future  puri- 
fication of  the  extract. 

When  the  process  of  extraction  is  over,  a  slimy  and 
gluten-like  white  sediment  is  deposited  in  considerable 
quantities  on  the  perforated  plates  which  form  the  false 
bottom  of  the  mash-ttm :  these  are,  undoubtedly,  the 
most  objectionable  part  of  the  grist  or  malt,  consisting 
of  a  great  proportion  of  detached  hordein  and  farina- 
ceous and  glutinous  matter,  but  principally  albumen 
and  the  like,  such  as  the  ancient  brewer  endeavoured 
to  destroy  by  continued  boiling.  Notwithstanding  that 
such  viscid  matter  does  not  retain  any  of  the  valuable 
sacchanim  that  has  either  separated  from  it  or  filtered 
through  it,  yet  when  diluted  it  afiects  the  saccharometer 
to  a  considerable  degree,  amounting  in  some  inferior 
malt«  to  2  or  3  lbs.  'per  quarter ;  and  were  it  practi- 
cable or  desirable  to  separate  the  fluid  sacchanim  and 
mucilage  from  the  whole  of  their  accompaniments,  it  is 
more  than  probable  that  the  diminution  of  density 
would,  in  many  instances,  double  the  amount.  Yet 
with  this  puiposed  and  inevitable  subtraction  of  weigh- 
able  but  worthless  matter,  the  process  yields  a  far 
greater  extract  than  any  other  yet  discovered,  not  to 
mention  its  superiority  in  every  requisite  quality. 

With  this  explanation  it  would  be  superfluous  farther 
to  set  forth  the  utility  of  the  Hystricon,  or  its  value  as 
a  machine,  in  contrast  Mrith  the  generally  existing  prac- 
tice of  the  brewery,  whether  in  consideration  of  quan- 
tity and  quality  of  saccharine  production,  of  concentra- 
tion in  the  raw  worts,  of  expedition  and  ease,  or  of 
general  economy ;  and  with  respect  to  freedom  from 
acidity,  it  will  be  found  equally  pre-eminent. 

This  introduces  the  third  and  last  recommendation. 
o2 
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III.  Op  sbcueitt  or  effect. — One  of  the  principal 
calamities  which  is  likely  to  befall  the  brewer,  and  one 
which,  under  the  most  favourable  circumstances,  always 
begets  public  disappointment  and  private  injury,  is  the 
acidifying  principle  of  the  atmosphere.  This  is  often 
particularly  felt,  to  ruinous  extent,  in  breweries  where 
large  quantities  of  table  beer  and  return  worts  are 
made,  and  especially  in  warm  weather,  and  when  the 
extracting  liquor  is  used  without  proper  attention  to 
its  heat.  In  reference  to  this  subject,  the  author  hopes 
to  be  pardoned  for  the  re-publication  of  the  curious 
opinions  advanced  as  principles  by  authors,  many  of 
them  eminent,  in  the  absence  of  such  machines,  and 
without  the  knowledge  of  such  principles  as  he  has 
defined.  On  a  general  comparison  of  those  opinions, 
whether  of  practitioners  or  of  theorists,  they  will  be 
found  to  have  sprung  from  various  causes,  but  to  agree 
in  this  main  particular,  that  something  has  been  wanted, 
although  they  have  not  known  what,  to  counteract,  or, 
more  properly  speaking,  to  postpone,  the  operation  of 
those  causes  of  acidity  which  are  inherent  in  all  fer- 
mented liquors  brewed  upon  the  old  system :  this,  how- 
ever, as  is  too  well  known,  they  have  effected  in  a  very 
limited  and  inadequate  degree,  as  well  they  might,  when 
without  a  basis  whereupon  to  found  their  thoughts ;  but 
this  has  not  rendered  them  the  less  entertaining  as  a 
collective  view  of  the  errors  of  mankind  in  this  beauti- 
fully practical  department  of  theoretical  art 

1.  Lbvbsqxtb. — "  The  brewer  should  carefiiUy  clear  off 
the  grains  immediately  after  the  last  mash  is  drawn  off, 
for  if  allowed  to  remain,  they  will  certainly  do  serious 
mischief,  as  they  will  soon  ferment  and  strike  an  acid 
into  the  wood;  and  the  latent  heat  of  the  mash  will 
also  spend  itself,  and  impart  a  degree  of  acidity  into  the 
malt  by  the  stagnation  of  the  heat."  (p.  38.) 
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2.  Shannon. — "  I  think  it  necessary  here  to  advert  to 
the  manner  that  some  gentlemen  in  the  trade  have 
recommended  to  dispose  of  the  superfluities  of  the 
fourth  mash,  which  is,  to  use  it  instead  of  so  much 
liquor  in  the  brewing  of  the  succeeding  day.  I  have 
only  to  observe  that  this  has  been  the  practice  of  the 
malt  distiller  for  many  years,  and  with  him  it  is  unex- 
ceptionable ;  but  when  it  is  considered  that  it  is  always 
a  weak,  and  generally  a  liquor  of  an  acid  tendency,  the 
impropriety  and  even  danger  of  using  it  in  brewing 
beer  or  ale  must  be  apparent  with  respect  to  hastening 
the  decline  of  such  beer.  It  will  certainly  suit  a  vinegar 
maker,  whose  object  is  acidity,  and  may  be  used  with 
impunity  by  the  malt  distiller ;  but  let  the  porter  and 
ale  brewer  beware  how  he  risks  his  future  gyle  in  this 
way ;  and  let  them  who  make  a  practice  of  it  account 
in  future  for  their  redundance  of  stale  beer,  and  many 
other  intruding  inconveniences  they  were  hitherto  at  a 
loss  to  account  for."  (p.  288.) 

3.  Bave&stock. — "A  studious  observation  of  the  pow- 
erfiiDy  different  effects  of  the  different  degrees  of  heat 
in  the  water  used  in  the  several  extractions,  and  of  the 
heat  in  fermenting  the  worts  so  extracted  from  the 
malt,  is  of  the  very  first  importance  and  necessity.  The 
last  is  an  operation  of  such  influence  in  the  case,  that 
in  conjunction  with  the  precautions  required  to  be  ob- 
served in  the  mashings,  fermentation  determines  the 
early  or  the  latter  period  of  natural  fineness,  as  well  as 
a  distinction  of  flavour,  according  to  the  several  stages 
of  its  progress,  and  fixes  the  principles  of  preservation 
in  beers.  Hops  afford  the  basis  of  this  last  mentioned 
and  desirable  property ;  but  all  the  benefits  of  the  hops 
are  destroyed  by  a  few  hours  only  of  too  long  protracted 
fermentation"  (p.  129.)  "Fermentation,  besides  the 
principal  action  of  converting  the  sweet  of  the  worts 
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into  vinous  spirit,  as  well  as  producing  other  useful 
effects,  determines  the  wholesomeness  or  unwholesome- 
ness  of  malt  liquors/'  (p.  241.) 

4.  Donovan. — ^^  Length  of  time  in  mcuhing  wiU  com- 
pensate  for  coarse  grinding ;  but  delaye  are  particularly 
dangerous  in  brewing ;  and  often  to  them  may  be  attri- 
buted the  commencement  of  sourness,  which  has  ulti- 
mately destroyed  the  produce."  (p.  147.) 

6.  CoMBRUNK. — "  In  brewing  with  one  copper,  scarcely 
more  than  three  mashes  can  be  made ;  otherwise  the 
time  taken  up  in  boiling  the  worts  and  preparing  the 
subsequent  waters  for  extraction,  would  be  so  long  as 
to  cause  the  grist  to  lose  great  part  of  its  heat ;  and  in 
warm  weather,  perhaps,  to  become  sour/'  (p.  235.)  "  In 
proportion  as  it  is  brewed  in  a  hot  or  in  a  cold  season, 
we  must  employ  every  means  either  to  repel  or  to 
attract  the  acids  circulating  in  the  air." 

6.  Roberts. — '^  It  is  of  consequence  that  the  sur/hoe 
of  the  mash  should  not  be  exposed  to  the  atmosphere, 
as  the  goods  are  very  apt,  especially  in  warm  weather, 
to  acetify  from  the  imbibing  of  oxygen.  I  am  of  opi- 
nion that  acetification  has  often  taken  place  through 
want  of  this  precaution,  and  am  inclined  to  think,  were 
brewers  more  generally  to  take  this  into  consideration, 
and  act  accordingly,  they  would  not  nm  the  risk  of 
incurring  so  much  loss  as  they  now  do  by  the  frequent 
return  of  sour  or  hard  ale."  (p.  90.) 

7.  Hayman. — "  The  constituted  principles  of  malt  are 
known  to  be  chiefly  salts  and  oils ;  the  first  of  these 
tending  strongly  to  fermentation,  requires  a  proportion 
of  the  latter  to  restrain  its  powers,  without  which  those 
qualities  for  which  the  best  of  our  malt  liquors  are 
admired,  namely,  softness  and  spirituosity,  would  be 
destroyed ;  consequently,  the  great  object  to  be  ob- 
tained in  brewing  is  so  to  regulate  the  heats  of  the 
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liquor  as  to  extract  a  sufficient  quantity  of  the  oils  to 
counterbalance  the  effects  of  the  salts."  (p.  8.) 

8.  Thomsok. — This  eminent  chemist,  alluding  to  the 
series  of  experiments  made  by  the  Scotch  commission- 
ers on  a  large  scale  in  some  papers  presented  to  the 
House  of  Commons,  says,  "The  proportion  of  starch 
was  usually  greatest  in  the  first  worts,  while  that  of 
the  mucilage  was  greatest  in  those  last  drawn.  The 
saccharine  matter  also  diminishes  sensibly  towards  the 
end,  and  at  last  disappears  altogether.  The  last  por- 
tions of  wort  become  muck  more  easily  add  than  the 
first,  and,  indeed,  often  taste  sour,  even  when  running 
from  the  malt"  (Donovan,  p.  152.) 

9.  Ham. — "The  proportion  of  the  starch  sugar  is 
generally  the  most  abimdant  in  the  first  runnings  from 
the  malt,  for  when  two  or  three  subsequent  mashings 
are  employed,  the  water  dissolves  with  this  saccharine 
matter  a  proportion  of  mucilage  amd  gluten^  which 
causes  the  wort  therefrom  to  turn  acid  much  quicker 
than  the  first  wort.  The  mode  of  brewing  here  recom- 
mended, (sparging  after  the  first  mash,)  will  avoid  thid 
additional  extraction  and  consequent  tendency  to  acidity 
in  the  future  beer ;  and  although  the  total  extract  from 
the  malt  is  rather  lessened  thereby,  little  is  left  behind 
but  what  is  likely  to  injure  the  future  quality  of  the 
beer,  and  to  render  it  thinner  and  harsher  to  the  taste ; 
and  if  brewers  were  in  general  aware  of  this  effect,  they 
would  pause  before  they  attempted  to  extract  the  ut- 
most possible  quantity  of  soluble  matter  fix>m  the  malt." 

(p.  11.) 

Now,  whosesoever  theory  in  this  edifying  and  amusing 
catalogue  is  most  worthy  of  regard,  or  if  each  be  re- 
ceived as  a  portion  of  a  stupendous  whole,  (for  they 
all  contain  much  truth,)  this  certain  conclusion  is  evi- 
dent, that  too  many  mashings  and  sprinklings  dete- 
riorate the  beverage,  and  subject  it  to  acidity ;   but, 
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curiously  enough,  the  Hystricon  provides  an  universal 
antidote  in  all  cases  or  varieties  of  shape  into  which 
this  contrariety  of  expression  can  be  ramified  and  made 
to  diverge.  Agreeing  with  Levesque,  that  grains  turn 
sour  by  standing,  and  knowing,  moreover^  that  the 
directors  of  a  certain  establishment,  not  &r  from  Bir- 
mingham, were  but  a  few  years  ago  put  to  the  expense 
of  a  new  twenty -five  quarters  mash-tun  from  the  same 
assignable  cause,  this  invention  precludes  the  possibility 
of  a  recurrence,  by  emptying  the  tun  as  it  proceeds. 

Shannon's  precaution  against  return  worts  is  also 
taken  here,  because  we  have  nothing  of  the  kind,  and 
Baverstock's  and  Donovan's  dread  of  delay  &Ils  to 
nothing,  besides  which,  the  concentrated  and  brilliant 
worts  produced  by  the  machinery  are  fitted  for  fer- 
mentation in  a  peculiar  manner,  and  are  less  liable  to 
become  acid  than  those  of  a  less  stable  kind ;  besides 
which,  the  Attemperator  secures  a  sound  heat  which  has 
no  fickleness,  and  the  surface  is  unexposed  to  the  at- 
mosphere for  any  length  of  time  during  the  sparsion. 
Roberts's  objection  is  also  met;  as  is  likewise  Com- 
brune's,  as  far  as  regards  repulsion,  and  as  consistent 
with  general  theory.  Hayman's  distribution  of  the 
constituents  of  malt  into  oils  and  salts  is  less  definite 
than  the  rest,  yet  it  admits  of  a  kindred  interpretation ; 
and  he  elsewhere  says  that  where  malt  contains  little 
saccharine  matter  in  proportion  to  the  other  products^ 
'^  the  beer  brewed  from  it  is  vapid  and  poor,  and  turns 
acid  in  warm  weather,  and  it  injures  the  reputation  and 
pocket  of  the  brewer;"  thereby,  in -common  with  the 
rest,  completely  advocating  a  new  system  by  protesting 
against  the  old.  Thomson's  experiments  strongly  &vour 
the  invention,  inasmuch  as  they  prove  that  the  muci- 
laginous matter  does  not  begin  to  flow  freely  till  the 
saccharine  principle  is  waning  ;  and  besides  this,  muci- 
lage imdergoes  a  further  change  by  virtue  of  the  requi- 
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site  time  and  temperature  in  the  first  mash,  for  it 
becomes  a  sweet.  Hence  to  protract  a  brewing  by- 
repeated  mashes  is  erroneous,  because  they  are  destruc- 
tive of  the  nutritious  property.  Lastly,  Ham's  decla- 
ration against  extracting  the  "  utmost  possible  quantity 
of  soluble  matter''  is  no  longer  serviceable,  because  the 
mode  of  procedure  has  assumed  a  new  measure  and 
shape,  in  which  the  objectionable  ingredients  are  either 
suppressed,  converted,  or  rejected,  and  a  more  valuable 
commodity,  heretofore  unreachable,  is  by  conversion 
obtained  in  lieu ;  for  whatever  the  Mashing  Attempe- 
lator  leaves  undone,  to  which  utility  can  give  a  sanc- 
tion, the  Hystricon  is  constructed  expressly  to  accom- 
plish ;  for  as  Dr.  Shannon  again  says,  in  his  second 
book,  page  11,  and  of  which  these  pages  must  convince 
every  steady  reader,  "  distinctively,  the  saccharine  prin- 
ciple is  productive  of  the  vinous,  the  gluten  of  the 
putrid,  and  the  mucilage  of  the  acetous  fermentation.'' 

So  that  whether  the  principle  of  acidity  in  raw  worts 
be  attributed  to  a  tardy  process,  or  to  oxidising  the  sur- 
fiice  of  the  mash,  or  to  the  quality  of  the  extracts 
unitedly,  or  separately,  (but  unitedly  of  course  by  con- 
catenation,) or  to  any  other  means  which  has  hitherto 
been  assigned,  the  Hystricon  has  its  cause  in  economy, 
its  action  in  expedition,  and  its  effect  in  security.  With 
such  a  mass  of  evidence  in  its  favour,  and  such  a  host  of 
witnesses  to  pour  it  out  spontaneously  before  us,  none 
of  whom  could  have  any  self-interest  to  subserve,  we 
must  either  question  the  competency  of  talent  to  judge, 
or  we  must  admit  the  validity  of  the  proofs  which  these 
individuals  have  adduced ;  for  justly  the  poet  asks 

**  How  or  why 
Should  all  conspire  to  cheat  us  with  a  lie  t" 

One  objection,  and  that  the  only  one  which  can  be 
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reasonably  made  against  the  introduction  of  the  Hys- 
tricon,  is  its  cost,  coupled  with  the  danger  of  placing  it 
in  the  hands  of  novices.  As  concerns  the  mash-tun, 
the  Mashing  Attemperator  is  certainly  the  more  valuable 
of  the  two  inventions,  because  of  its  extreme  simplicity 
and  its  converting  and  concentrating  powers ;  and  expe- 
rience soon  assures  all  who  use  this  machine,  that  many 
of  the  advantages  derivable  from  the  Hystricon  alone, 
may  be  obtained,  after  the  first  mask  is  properly  made, 
by  a  careful  and  well-informed  practitioner ;  and  these 
are  a  truly  bright  and  extremely  dense  and  rich  extract 
of  any  weight  within  reason,  in  one  wort  only,  forming 
a  much  greater  amount  of  extract  than  can  by  any  pos- 
sibility be  produced  by  any  other  known  means. 

Having  disposed  of  this  part  of  the  subject,  in  doing 
which  the  grains  have  been  neglected  since  the  moment 
that  the  web  ceremoniously  but  promptly  conducted 
them  out  of  the  tim,  let  us  recollect  that  the  destiny 
and  remembrance  of  these  our  quondam  friends  are  too 
interesting  for  oblivion,  and  too  lucrative  in  their  aggre- 
gate to  be  despised.  Dr.  Ure  treats  this  subject  in 
his  Dictionary  of  Arts,  &c.,  with  singular  benevolence 
to  the  brute  creation,  where  he  condemns  the  prac- 
tice of  a  triple  mashing  operation,  because  he  thinks 
that  it  exhausts  the  malt  till  the  extract  is  not  useful 
for  strorig  beer  or  porter.  He  admits  that  a  weaker 
wort  might  be  drawn  off  for  small  beer,  "  or  for  contri- 
buting a  little  to  the  strength  of  the  next  mashing  of 
fresh  malt"  as  a  return  wort ;  but  instead  of  shewing 
chemically  that  such  a  practice  would  or  would  not 
answer,  he  contents  himself  with  the  belief  that  re- 
spectable brewers  seldom  employ  it  in  that  manner,  as 
it  impoverishes  the  grains,  which  are  useful  as  food  for 
cattle.  Verily  "  respectable  brewers,"  if  of  the  thought- 
ful class,  have  much  more  cogent  reasons  than  this. 
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The  author  having  expressed  his  sentiments  on  this 
subject  rather  freely,  and  he  hopes  convincingly,  would 
not  have  referred  to  the  above  curious  excuse  for  the 
waste  of  a  little  fattening  extract,  had  not  such  super- 
ficial logic  a  tendency  to  mislead  capitalists  and  to 
shackle  the  energies  of  the  wealth  creators,  namely, 
practical  and  scientific  men,  had  he  not  heard  of  pigs 
made  drunk  with  brewers'  refuse,  and  had  not  a  similar 
but  silly  and  uncommercial  observation  been  made  to 
him  as  inventor  of  the  Hystricon  by  one  of  the  directors 
of  a  brewing  company  in  Birmingham,  who  after  wit- 
nessing and  admiring  the  splendid  action  and  decisive 
exhausting  powers  of  this  instrument,  was  doubtful 
whether  the  depreciation  in  the  quality  of  the  grains 
would  be  compensated  by  the  additional  extract  ob- 
tained in  consequence  of  such  exhaustion  of  the  malt ! 
Let  the  practical  brewer  answer  these  two  questions — 
Does  not  the  price  of  grains  depend  more  upon  the 
supply  and  demand  than  upon  their  quality  ?  Which, 
during  the  progress  of  extraction,  is  the  brewer's  greatest 
care,  the  enriching  and  increasing  of  his  worts,  regard- 
less of  the  poverty  that  he  inflicts  upon  his  grains,  or 
the  thought  of  converting  grains  into  money?  This 
subject,  he  is  persuaded,  would  hardly  be  worth  dis- 
puting, in  these  days  of  competition  and  scrambling  for 
gain,  did  it  not  afford  an  excuse  for  an  anecdote  or  two. 
A  friend,  in  the  firm  of  a  celebrated  brewery,  has  ridi- 
culed this  idea  of  rejecting  an  additional  profit  of  from 
•^800  to  c^lOOO  a  year,  by  the  "visionary  wiseacre," 
for  the  sake  of  retaining  an  income  of  <f  250  which  may 
still  be  realised ;  and  has  observed  that  it  has  reminded 
him  of  an  old  gentleman  in  the  country,  who  was  well 
known  to  the  informant's  late  partner,  and  who  kept 
many  swine,  which  were  his  chief  hobby.  When  the 
breweries  did  not  furnish  a  sufficient  supply  of  grains 
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for  the  old  gentleman's  purpose,  he  would  say,  "  Well ! 
my  pigs  must  not  want. — Grains  they  must  have,  if  I 
brew  on  purpose  and  spoil  the  drink,  which  I  always 
do!"  Another  intimate  friend,  a  manufiwjturer,  ob- 
serves upon  the  same  subject,  that  if  the  increase  of 
scrap,  or  waste  metal,  when  the  cutting-out  tools  have 
been  employed,  indicates  judgment  and  economy,  he 
will  order  that  fewer  goods  and  more  scrap  be  made 
forthwith  ;  and  a  third  jEsicetiously  says  that  the  whole 
argument  brings  to  his  recollection  the  poor  Boscom- 
moner,  who  after  reposing  on  a  bed  of  straw  in  England, 
exclaimed  after  an  exultant  sneer  at  the  English  straw, 
that  it  was  not  half  so  good  as  that  of  his  own  country, 
it  was  thrashed  so  cruelly. 

Grains  are  properly  called  "drajf"  in  the  northern 
English  counties,  because  the  strength  has  been 
draughted  out  of  them ;  but  draff  will  stiQ  be  draff 
in  quantity,  to  whatever  extent  it  may  have  been 
draughted ;  and  in  consequence  of  his  own  experience 
and  that  of  the  several  establishments  where  his  ap- 
paratus has  been  tested,  the  author  has  no  respect  for 
the  philosophic  cunning  of  those  financiers  who  tell 
him  that  he  washes  every  thing  out  of  the  husk, 
whether  bad  or  good,  and  therefore  are  fearful  that 
his  extract  contains  '^  too  much  ghten  to  keep :"  an 
observation  which  refutes  itself,  and  shews  that  they 
who  employ  it  have  not  learnt  their  lesson.  Never- 
theless, the  grains  that  are  left  after  having  been  ope- 
rated upon  by  the  Mashing  Attemperator  and  the 
Hystricon,  are  too  remarkable  in  their  structure  to  be 
thrown  away  without  notice ;  for  on  examining  them, 
the  fleshy  parts  of  the  farina,  which  constitutes  the 
chief  value  of  the  draff  as  food  for  hogs,  is  found  ad- 
hering to  the  husk,  and  constitutes  that  which  chemists 
term  hordein,  being  a  farinaceous  substance  too  obdu- 
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rate  for  conversion  into  starch,  probably  from  the  imper- 
fection of  the  seed,  since  in  some  husks  the  appearance 
of  empty  honeycomb  is  presented  by  the  microscope, 
the  cavities  of  which  are  numerous,  and  are  deeper  at 
the  end  which  has  connected  the  skin  with  the  farina 
which  has  dissolved  away  from  it  in  the  mash :  indeed, 
the  lagged  appearance  of  these  grains  is  more  or  less 
perceptible  in  every  house,  but  is  more  particularly 
observable  in  the  undissolved  portion  of  the  grain  that 
has  been  operated  upon  by  a  judicious  use  of  the  At- 
temperator.  Even  during  the  first  mash,  before  the 
sparging  has  commenced,  the  adhering  farina  feels 
softer,  and  appears  more  spongy,  than  when  brewed  by 
the  ordinary  process ;  and  the  conclusion  to  be  formed 
from  this  striking  fact  is,  that  the  gluten,  &c.,  has, 
through  the  long  continuance  of  a  suitable  heat,  re- 
leased its  cementing  hold  upon  the  particles  of  the 
&iina,  and  has  thus  opened  a  free  passage  for  the 
solvent  power  of  the  liberated  diastase,  and  the  assi- 
milating property  of  the  saccharum  to  and  on  the 
starch  and  more  matured  parts  of  the  hordein,  there 
enveloped  by  the  more  hardy  portion,  and  by  the  less 
soluble  and  fibrous,  or  lignine  parts  of  the  grain  ;  which 
is  probably  the  chief  cause  of  the  gradual  increase  of 
convertible  extract,  and  of  the  consequent  improvement 
in  the  density  of  the  wort. 

Circumstances  may  arise  in  life,  of  such*a  character 
that  a  person  feels  himself  so  placed  that  he  must  not 
only  take  common  care  of  himself,  but  also  act  as  a 
monitor  for  the  sake  of  others ;  and  such  happens  to 
be  the  author's  own  situation,  at  least  so  he  is  per- 
suaded, while  pursuing  the  unoffending  course  which 
he  had  prescribed  for  his  own  guidance,  in  bringing  his 
inventions  before  the  public.  A  fellow,  adverted  to  in 
the  former  edition  of  this  work,  issued  a  circular  in  the 
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summer  of  1844,  in  which  he  undertakes  to  work  mi- 
racles such  as  never  entered  the  brewery.  Not  content 
with  joining  Shannon's  and  Black's  principles  into  an 
assumed  system  of  his  own,  though  clearly  pirated  from 
them,  he  professes  to  produce,  "  in  two  hours," — "  great 
gravities" — "by  this  means," — "which  it  would  be 
impossible  to  obtain  by  any  other" — "varying  from 
ninety  to  one  himdred  and  ten  pounds  per  quarter  of 
malt ;" — ^neither  is  this  all ;  for  in  some  of  his  commu- 
nications he  pretends  to  extract  137  lbs.  as  shewn  by 
his  official  circular.  "  Ofidal "  it  must  be,  as  long  as 
the  old  bird  remains  in  town  and  his  emissaries  move 
about  the  country  like  Guineamen  or  other  slave- 
catchers  on  a  barbarian  shore,  of  course  where  their 
coast  is  clearest  from  shrewd  intelligence  and  natural 
activity ;  yet,  however  secretly  the  traffic  may  be  car- 
ried on,  and  hoVtr  crediilous  soever  the  unwary  may  be, 
the  privateer  may  chance  to  catch  a  tomahawking  fit)m 
a  native,  notwithstanding  his  craft  and  cargo ;  and  it 
becomes  an  act  of  justice  and  kindness  to  put  the  pubUc 
upon  their  guard  against  any  leagued  impostors  who, 
with  uncommon  ingenuity  in  all  manoeuvres  and  pla- 
toonery,  except  such  as  belong  to  a  knowledge  of  the 
art  which  they  presume  to  spread,  have  the  effironteiy 
to  tell  brewers  how  to  realise  the  enormous  extracts 
above  mentioned.  The  principal,  from  his  town  resi- 
dence, refers  his  dupes  to  his  coadjutors,  who,  wherever 
they  happen  to  sojourn,  represent  themselves  to  be 
resident  brewers  in  coimtry  towns,  always,  as  a  matter 
of  business,  at  a  respectful  distance  from  parties  apply- 
ing for  information* 

Now,  a  quarter  of  tolerably  good  malt  has  been  found 
to  weigh  about  320  lbs. ;  therefore  assuming  this  as  an 
example,  and  supposing  it  possible  to  convert  the  whole 
of  the  farinaceous  matter  into  saccharum,  leaving  only 
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the  outward  skin  or  husk,  which  when  dried  to  the 
same  siccous  state  as  its  parent  malt,  will  not  be  less 
than  28  lbs.  and  may  be  48  or  681bs.;i  and  was  esti- 
mated at  120 lbs.  when  Richardson  drew  his  ''Stati- 
cal Estimates  f  then  dividing  the  highest  possible 
remainder,  292  lbs.  by  2*583,  which  is  the  dry  extract 
that  produces  a  poimd  of  density  by  Long's  or  Bate's 
saccharometer,  the  quotient  is  113*047  lbs.  j>^  quarter, 
as  the  utmost  density  that  such  good  malt  can  yield, 
when  the  husk  is  exhausted  by  machinery  till  its 
interior  becomes  like  honeycomb  as  above  described. 

The  fidlacy  of  these  pretenders  is  still  more  striking 
if  we  imagine  the  possibility  of  dissolving  every  part  of 
the  malt,  husk  included,  into  wort ;  for  the  2*583d  part 
of  320  lbs.  is  123*827  lbs.,  whereas  they  profess  to  brew 
141b&  more,  and  if  they  employ  the  Scotch  saccha- 
rometer, they  will  find  themselves  miserably  more  de- 
ficient ;  so  marvellously  clever  are  these  ubique  creatures 
of  character  and  generalship,  though  they  assuredly 
have  not  yet  found  how  to  br^w  all  their  grains  into 
saccharine  extract.  Either  they  mean  this,  or  their 
meaning  is  ambiguous;  and  if  not  this,  they  must 
analogically  insinuate  that  137  lbs.  is  their  total  ex- 
tract per  quarter,  which  is  ridiculous,  because  an  ob- 
tainment  of  90  in  indicated  gravity  is  equivalent  to  a 
specific  extract  of  232^  nearly.  One  practical  gentle- 
man has  wound  up  his  correspondence  with  the  parties 
by  the  following  letter ;  and  it  is  needless  to  say  that 
the  worthies  found  it  too  explicit  to  require  an  answer. 

''AngnstSS,  1844. 

"  In  your  reply  to  my  last  letter,  you  state  that  I 
have  no  confidence  in  you,  and  farther  assert  that  I 
want  to  obtain  all  the  information  I  can  without  paying 
fi)r  it :  the  latter  charge  I  utterly  deny,  and  whatever 
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*  want  of  confidence'  I  might  have  shewn,  the  cause  of 
it  rests  with  yourself 

"  You  offer  your  services  to  brewers,  to  instruct  them 
how  to  obtain  something  like  138  lbs.  gravity  by  Dring 
and  Fage  from  one  quarter  of  malt :  this  being  at  least 
40  per  cent,  more  than  I  ever  knew  how  to  obtain,  I  was 
anxious  to  possess  such  very  valuable  infornuition ;  but 
strongly  doubting  your  ability  of  getting  any  thing  like 
such  an  extract,  I  required  a  reference  to  some  respect- 
able party  where  your  plans  were  now  being  used  and 
regularly  adopted  "With  this  request  I  supposed  you 
had  complied  when  you  instructed  me  to  refer  to 
Mr.  W.  B.,  of  Southampton ;  but  on  enquiry  I  found 
that  Mr.  B.  was  only  known  in  the  town  of  Southampton 
as  a  temporary  lodger  at  the  house  of  an  elderly  woman 
in  Bevis  Street,  and  certainly  not  knoum  there  as  a 
brewer.  Not  feeling  satisfied  with  this  reference,  I 
requested  you  to  &vour  me  with  another,  and  in  this 
instance  you  referred  me  to  '  T.  P.  Esquire,  Englefield 
Green,  Egham,  Surrey :' — ^here  again  I  was  disappointed 
to  find  the  gentleman,  as  in  the  former  case,  just  at 
that  time  to  be  out  of  business,  and  only  known  at 
Englefield  as  a  resident  with  his  &ther-in-law.  What 
he  may  be  elsewhere,  I  had  no  means  of  ascertaining. 

"  Now,  sir,  I  will  not  question  the  respectability  or 
integrity  of  these  parties,  but  reverse  our  cases  for  one 
moment,  and  tell  me  as  a  man  of  business  and  ex- 
perience, if  these  references  would  have  satisfied  you. 
The  answer  you  must  give  is  too  palpable  to  be  ques- 
tioned. Upon  my  second  failure,  I  remembered  Mr.  B. 
having  told  me  in  his  letter  that  it  was  in  Worcester- 
shire he  had  'followed  out  your  plans,'  being  at  the 
time  '  a  partner  in  an  extensive  concern,'  and  thinking 
it  probable  that  there  at  least  I  should  find  your  sys- 
tem in  full  vigour,  I  asked  him  to  favour  me  with,  the 
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name  of  the  brewery  and  its  situation,  but  I  judge  by 
his  silence  that  I  have  been  too  inquisitive. 

"  I  will  once  more  repeat  my  former  question.  Can 
you  refer  me  to  any  brewer  in  England  who  is  now 
using  your  plans  ?  Will  you  name  the  breweries  where 
Messrs.  B.  and  P.  used  them  ?  If  it  is  not  giving  you 
too  much  trouble,  I  will  thank  you  to  give  me  the 
result  of  one  of  your  own  brewings,  expressed  in  round 
numbers  of  barrels  drawn,  and  density  per  barrel  by 
Dring  and  Page's  saccharometer.  To  elucidate  the  sort 
of  calculation  I  wish  to  be  furnished  with^  I  will  sup- 
pose a  case  where  you  have  been  fortunate  enough  to 
obtain  a  gravity  of  138  lbs.  per  quarter,  say  a  ten- 
quarter  brewing,  first  wort  30  bals.  at  35  lbs.  per  bal.  ; 
second  wort  30  bals.  at  11  lbs.  per  bal.,  30  x  35=1050, 
and  30x11=330,  making  in  the  whole  1380  lbs. ;  di* 
vide  this  by  the  number  of  quarters,  and  it  just  gives 
138  lbs.  gravity  per  quarter.  The  extract  in  a  barrel  of 
wort  of  35  lbs.  gravity,  as  shewn  by  Dring  and  Page,  is 
88*4,  and  in  a  barrel  of  11  lbs.  gravity  277  ;  to  obtain 
the  total  extract,  I  multiply  each  of  these  sums  by  30, 
being  the  number  of  barrels  in  each  wort ;  88"4  x  30= 
2652,  and  277  x  30=831,  thus  shewing  the  total  weight 
of  extract  to  be  3483  lbs.  from  the  10  quarters  of  malt, 
348*3  lbs.  per  quarter. 

"  If  there  is  any  error  in  this  computation,  please  to 
point  it  out,  state  the  weight  per  quarter  of  your  malt, 
also  the  grains  when  dried  to  the  same  degree.  Re- 
member I  am  still  willing  to  adopt  your  plans  when 
reasonably  satisfied  of  their  correctness.'' 
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CHAPTER  VII. 

SACCHAROMETRY. 

MANAGEMBNT—THE  LEICESTXB  SCREW -^ORAVITT  AND  DENSITT — ORIGIN, 
BISTORT,  AND  USE  OF  INSTRUMENTS — HYDROMBTICS— DICA8 — DRINO  AND 
PAGE — ^THB  IMPERIAL  ACT — ALLAN— SCOTCH  AND  ENGLISH  EXCISE — ^BATB 
— LONG-*  COMPARISON  OF  GAUGES — EGREGIOUS  ERRORS — DOCTRINE  OP 
EXPANSIONS — NEW    UNITERSAL  THEOREM— DEDQCTIONS. 

Of  all  the  instruments  that  have  been  invented  to 
assist  the  brewer  and  improve  his  practice,  none  ex- 
ceeds the  saccharometer  in  utility  and  elegance ;  and 
yet,  though  introduced  now  more  than  half  a  century, 
repeatedly  improved,  and  vended  by  at  least  half  a 
dozen  eminent  mathematical  instrument  makers,  scores 
of  brewers  in  the  provinces  never  heard  of  its  existence, 
and  many  others  remain  ignorant  of  the  value  of  its 
application.  Such  is  the  apathy  and  dogged  content 
under  which  some  persons  sleep,  that  though  the  light 
of  science  may  smile  upon  them  in  the  advice  which 
they  receive  from  some  malt  or  hop  &^tor,  and  though 
they  may  be  induced  to  send  to  town  for  one  of  these 
instruments,  which  will  arrive  accompanied  by  a 
pamphlet  replete  with  instructions  and  examples  mi- 
nutely wrought,  and  explicit  enough  to  be  compre- 
hended by  the  dullest  capacity,  yet  when  the  proprietor 
places  it  in  the  hand  of  his  brewer,  who  probably  is 
one  of  those  who  occupy  the  offices  of  stoker  and  cellar- 
man  to  boot,  for  the  munificent  remuneration  of  some 
20  or  25  shillings  a  week,   it  is   returned  upon   the 


MANAGEMENT.  211 

master's  hands  without  having  been  wetted,  with  an 
anxious  wish  for  the  safety  of  a  bauble  so  delicate,  and 
yet  so  troublesome  and  unserviceable  to  him;  for,  to 
tell  the  truth,  John  is  like  the  Yorkshireman  in  the 
farce,  who  cannot  read  writing  or  print,  though  "  a  dab 
at  chalk,"  and  consequently,  as  it  will  neither  increase 
nor  improve  the  beer,  he  can  continue  to  do  without  it» 
and  it  is  consigned  to  the  mantel-shelf  as  an  artificial 
curiosity.  The  author  has  known  several  cases  of  this 
kind,  and  has  had  proprietors  remarking  to  him  that 
their  business,  from  the  smallness  of  its  profits,  was  not 
worth  their  attention.  Little  dream  they  where  the 
&ult  really  lies,  and  little  do  they  suspect  that  their 
hebdomadal  pound's  worth  of  ignorance  costs  them  more 
than  all  their  other  expenses ;  for  whence,  it  may  be 
asked,  originate  the  profit  and  success  of  an  establish- 
ment if  not  through  the  managing  brewer?  All  is 
based  upon  his  understanding,  judgment,  and  prudence  ; 
and  his  physical  energies  can  avail  but  little,  unless 
directed  by  wisdom  and  cultivation  commensurate  with 
the  magnitude  and  importance  of  their  engagement. 
For  gentlemen  to  trust  their  reputation  and  capital,  and 
perhaps  their  whole  fortune,  to  the  management  of  a 
brewer  whose  thermometer  is  his  finger  and  whose  sac- 
charometer  is  his  palate,  is  to  adventure  upon  a  strange 
sea  with  an  insane  pilot ;  or,  as  a  once  popular  writer  on 
the  art  was  pleased  to  observe,  every  practitioner  was 
involved  in  such  darkness  before  the  discovery  of  the 
instruments,  that  they  were  all  placed  on  a  level,  and 
the  whole  process  was  as  well  conducted  by  any  obscure 
and  ignorant  labourer  as  by  his  principal.  He  does 
not  dispute  that  good  beer  was  sometimes  made  ;  but 
then,  it  was  not  without  a  profuse  waste  of  malt,  hops, 
and  time,  to  remedy  the  absence  of  system.     As  well, 
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says  he,  might  a  country  bargeman  be  entrusted  to 
conduct  a  vessel  across  the  ocean  to  any  particular  port, 
without  knowing  the  use  of  the  compass. 

The  course  pursued  by  men  who  work  without  instru- 
ments, is  to  make  a  certain  length  from  a  known  quan- 
tity of  malt,  and  if  the  strength  appear  to  be  there  or 
thereabouts,  well ;  but  if  not,  to  add  another  sack  or 
two  next  time.  They  know  not  what  advantage  to 
take  of  a  good  specimen  of  malt,  nor  to  make  up  the 
deficiency  arising  from  inordinary  badness ;  so  that 
whether  it  be  bad  or  good,  the  quality  is  of  little  con- 
sequence to  them  when  the  mash  is  in  the  tun.  In 
short,  such  men  have  been  known  to  lose  10,  15,  and 
even  20  per  cent,  of  the  absolute  produce  which  the 
malt  would  have  yielded  in  skilful  hands ;  and  it  is  but 
a  feir  presumption  that  the  like  deficiency  is  of  com- 
mon occurrence ;  besides  the  uncertainty  in  which  such 
persons  are  placed  in  judging  of  comparative  quality  in 
malt,  which  sometimes  varies  as  much  as  20  per  cent. 
in  quantity  of  extract,  and  very  frequently  not  less  than 
7  per  cent, ;  neither  can  they  judge  correctly  of  the 
gravity  of  their  worts  or  the  progress  of  their  fermenta- 
tions ;  so  that  the  true  art  and  most  interesting  portion 
of  their  avocation  is  no  more  than  stupid  and  mono- 
tonous drudgery;  whereas  the  intellectual  man,  who 
can  use  his  instruments  and  estimate  the  value  of  his 
produce,  walks  in  the  light,  sees  his  way,  and  is  satisfied 
as  he  proceeds,  ascertaining  and  fixing  to  a  fraction  the 
value  of  each  separate  quarter  brewed,  pitching  his 
worts  at  an  imiform  or  other  exact  weight  and  heat, 
regulating  his  attenuations  to  the  nicest  point,  and  thus 
by  working  systematically,  founding  and  maintaining  a 
character  to  his  productions,  and  ensuring  satisfaction 
and  perspicuity  at  home  and  abroad,  while  his  business 
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affords  him  a  constant  source  of  meditation  and  experi- 
mental recreation,  at  once  instructive,  interesting,  pro- 
fitable, and  amusing. 

Notwithstanding  the  accuracy  and  pleasure  which 
sensible  men  necessarily  derive  from  the  benefit  of  a 
correct  instrument,  there  yet  remain  some  capricious 
individuals  whose  wretched  knowledge  of  business  is 
perplexing  to  the  operative  brewer  who  understands  his 
duty  and  is  desirous  to  perform  it,  and  the  following  is 
an  instance  in  point.  Within  the  ancient  and  enter- 
prising borough  of  Leicester  lived  a  certain  opulent 
grocer,  who  brought  up  a  son  to  his  own  trade;  but 
when  the  youth  had  reached  maturity,  disdaining  a 
life  of  confinement  behind  the  counter,  and  conceiving 
a  notion  that  brewing  was  lucrative,  he  invested  his 
property  in  a  neighbouring  establishment,  engaged  a 
manager  to  whom  he  delegated  one  rein,  and  held  the 
other  in  his  own  hand,  with  which  he  intended  to  drive 
on  so  dextrously  and  mysteriously  as  to  keep  the 
hireling  in  ignorance  of  his  densities  and  profits; 
but  not  being  aware  that  malts,  like  sugars,  vary  in 
quality,  he  gratified  his  own  vanity  by  prescribing  to 
himself  a  definite  quantity  of  barrels  to  a  given  number 
of  quarters.  The  brewer,  finding  some  of  the  worts 
greatly  deficient,  expostulated  and  complained  that  the 
gravity  was  too  low,  on  which  the  master  flew  into  a 
violent  rage,  declaring  that  his  profits  should  not  be 
controlled  by  any  instrument  or  criterion  whatever,  and 
protesting  against  the  use  of  so  foolish  a  thing  as  a 
saccharometer. 

The  following  is  extracted  from  a  letter  written  by 
the  manager  immediately  after  a  final  rupture  between 
the  parties.  "  *  Will  you,'  said  my  employer,  *give  me 
your  word  upon  the  honour  of  a  man,  that  you  will  not. 
use  the  saccharometer  any  more,  nor  allow  it  to  be 
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used?  for  I  am  detennined  from  this  time  that  no 
brewer  shall  know  the  gravity  of  my  ales.'  I  asked 
him  how  he  could  expect  the  attenuation  to  be  pro- 
perly conducted.  *  As  to  that,'  replied  he,  *  I  care  not 
a  fig ;  it  may  take  its  chance  as  others  do,  for  that  is 
my  determination,  and  unless  you  comply  I  will  have 
nothing  more  to  do  with  you.'  My  answer  was,  *  I  shall 
do  no  such  thing ;  and  as  I  know  your  meaning,  I  shall 
certainly  leave  your  employ.'  That  I  did,  although  in 
the  midst  of  a  brewing  of  ale.  This,  you  will  see,  arose 
from  my  pointing  out  to  him  one  great  cause  of  the 
decrease  in  our  business ;  but  you  will  not  be  surprised 
at  any  thing  when  I  tell  you  that  my  extract  was  often 
upwards  of  80  lbs.  per  quarter ;  but  to  such  lengths  was 
I  compelled  to  run,  that  for  six  months  together  my 
best  gyles  did  not  exceed  24  lbs.  per  barrel,  and  very 
often  less.  You  are  at  liberty  to  make  any  use  you 
please  of  the  above,  as  it  is  true  to  the  very  letter." 
The  letter  is  easily  answered:  Gotham,  not  far  fix)m 
Leicester,  is  notorious  for  wisdom,  and  the  gent  had 
been  there. 

Saccharometry,  or  the  means  of  determining  the  true 
value  of  wort  by  its  density,  though  now  brought  by 
practice  to  great  perfection,  has  generally  been  con* 
sidered  intricate,  as  a  subject  more  mathematical  than 
chemical  in  its  nature  and  dealing,  and  has  therefore 
been  less  satisfactorily  and  effectually  explained.  The 
words  gravity  and  density  in  worts,  and  in  general,  are 
by  some  used  consignificantly ;  but  on  this  topic,  and 
on  the  means  of  ascertaining  their  intrinsic  reality,  and 
its  value  in  the  market^  something  definite  requires  to 
be  said.  Gravity,  (from  gravis,  deep  or  heavy,  whence 
grave,  gravy,  and  the  like,)  is  the  absolute  weight  of 
a  body  when  submitted  to  comparison  with  a  known 
standard  medium,  such  as  air  or  water  in  a  certain 
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state,  and  may  be  otherwise  called  barosity  ;  and  specific 
gravity  is  the  relation  which  the  weight  of  one  body 
bears  in  proportion  to  that  of  another  of  the  same  bulk, 
or  occupying  an  equal  quantity  of  space ;  but  density ,  or 
the  accumulation  of  fermentable  matter  within  the 
body  of  the  liquor,  (from  densus,  thick  or  full,)  signifies 
closeness,  and  is  the  degree  of  compactness  existing 
between  the  particles  of  the  same  body,  without  refer- 
ence to  any  other ;  so  that  density  is  the  property  on 
which  gravity  is  reliant. 

The  hydrometer  or  water-gauge,  which  laid  the  foun- 
dation of  saccharometry,  has  been  in  use  now  nearly  a 
centuiy.  The  inventor  was  Martin,  the  Fleet-street 
mathematician,  of  whom  Baverstock  purchased  one  in 
1768 ;  but  Martin  himself  tried  it  with  beers  instead  of 
worts ;  and  as  their  gravity  depended  on  the  degree  of 
attenuation  they  had  undergone,  as  well  as  on  their 
comparative  ripeness  and  clearness,  he  was  so  bewil- 
dered in  his  experiments  that  he  gave  up  the  pursuit. 
Mr.  Whitbread,  founder  of  the  ChisweU-street  brewery, 
was  consulted,  and  thought  as  lightly  of  the  invention 
as  Martin  had  been  led  to  do  by  his  own  ignorance  of 
its  proper  application;  but  the  celebrated  Thrale,  of 
London-bridge,  who  was  persuaded  by  Baverstock  to 
test  his  worts  with  it,  which  he  did  by  a  course  of 
experiments  made  in  the  presence  of  Dr.  Johnson,  at 
once  saw  its  merits  and  gave  it  his  cordial  approbation. 
Martin  was  improved  upon  by  Quin  and  others,  and 
Quints  instruments  had  been  several  years  in  use  in 
1785,  when  Troughton  stood  as  high  as  any,  both  for 
finish  and  a  correct  index ;  and  about  the  same  period, 
Richardson,  of  Windsor,  had  the  merit  of  constructing 
an  instrument  with  a  scale  expressly  calculated  to  shew 
the  excess  of  gravity  possessed  by  a  barrel  of  wort  or 
other  examen  over  the  same  quantity  of  water ;  and  as 
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this  increase  was  supposed  to  be  all  saccharine  matter, 
he  gave  the  instrument  the  title  of  saccharometer. 
Harris,  brewer  at  Combe's,  also  brought  out  an  instru- 
ment which  shewed  the  specific  gravity  of  a  fluid  by  a 
scale  engraven  on  its  stem  ;  and  the  instructions  which 
now  accompany  Bate's  government  saccharometer,  say 
that  the  tardiness  of  experimenting  with  the  weighing 
bottle,  led  to  the  introduction  of  an  instrument  the 
reverse  of  the  bottle,  which  by  the  addition  of  weights 
placed  upon  it,  was  made  "  to  sink  to  the  same  depths  in 
other  liquids,  and  thus  always  displaced  an  equal  bulk 
or  measure  of  each  liquid :  this  instrument  is  named  a 
gravimeter*' 

The  next  to  claim  attention  was  Dicas,  of  Liverpool, 
whose  instnunent  was  of  this  floating  kind,  and  "  shews 
the  quantity  of  solid  extract  held  in  solution,  and  is 
lighter  than  water."  His  principle  was,  that  the  larger 
the  bulb  or  ball  of  the  instrument,  the  more  correct  its 
indications  would  be;  and  this  observation  led  to 
Dring's  improvement  on  Richardson's  principle.  The 
art  of  saccharometry  had  then  arrived  at  such  exquisite 
nicety,  that  a  tenth  of  a  grain  was  expected  to  turn  a 
balance  loaden  with  1500  or  1600  grains  at  each  end; 
and  Dicas's  scale  especially  was  "  so  very  delicate  that 
it  required  an  extremely  nice  balance  to  weigh  the 
instrument"  It  was  also  found  necessary,  when  using 
Dring's  instrument,  to  be  scrupulously  particular  in 
keeping  both  it  and  its  weights  perfectly  clean  and  dry ; 
because  when  used  in  those  establishments  where  large 
quantities  of  strong  worts  were  drawn,  a  viscid  sub- 
stance was  found  to  cohere,  which  affiected  their  future 
accuracy. 

Dicas's  hydrometer  shewed  the  number  of  pounds  of 
extract  contained  in  a  barrel  of  wort,' each  pound  being 
estimated  to  occupy  '06  parts  of  a  gallon  of  the  water. 
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whereas  Quin's,  Richardson's,  and  Dring's,  merely  shewed 
the  additional  gravity  in  a  barrel  of  wort,  caused  by  the 
difference  of  weight  between  the  extract  and  the  water 
displaced,  slightly  differing  in  their  indications;  but 
averaging  the  three,  each  pound  of  gravity  additional  to 
that  of  water,  indicated  the  existence  of  2*6  lbs.  of 
extract,  according  to  Dicas's  rule :  thus,  a  wort  of  36  lbs. 
per  barrel,  above  1000  ounces  to  the  foot,  was  calcu- 
lated to  contain  78  lbs.  of  saccharine  extract,  as  exhi- 
bited by  Dicas.  In  this  way  the  saccharometer  became 
a  separate  instrument  from  the  hydrometer,  which  be- 
came a  spirit  metre,  and  was  improved  by  Sykes  in  a 
material  degree,  till  by  an  Act  of  58  Geo.  III.,  the 
standard  of  proof  spirit  was  fixed  at  923*08  by  this 
instrument  at  a  temperature  of  50°,  or  at  919  at  60°  by 
Fahrenheit's  scale. 

In  1805,  a  commission  was  issued  for  regulating  the 
Scotch  excise,  and  the  members  were  examined  before 
the  House  of  Commons,  and  made  a  long  report  of  their 
proceedings,  from  which  Dring  and  Fage  drew  some 
practical  hints,  which  led  to  considerable  improvement 
in  their  mode  of  manufiwjture.  They  have  two  poises  to 
their  instrument,  one  adjusted  to  gravities  varying  from 
20  to  40  lbs.,  and  the  other  to  those  between  40  and  60, 
such  as  are  under  20  being  declared  by  the  bare  stem, 
the  principle  of  action  being  this,  that  if  a  barrel  of 
water  (old  measure)  weighs  367  lbs.,  a  barrel  of  wort  in 
which  the  saccharometer  floats  at  20  on  the  side  en- 
graved 0,  will  weigh  387  Iba,  and  the  No.  1  weight, 
when  put  upon  the  instrument  in  the  same  wort,  will 
sink  it  to  the  upper  division  marked  20  on  the  side  of 
the  stem  marked  1.  Booth,  who  wrote  the  brewing 
treatise  for  the  "Society  for  diffusing  Useful  Know- 
ledge," referred  to  at  page  114,  chapter  IV.,  observes, 
that  in  order  to  reduce  Richardson's  or  Dring  and  Fage's 
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indications  to  the  proportion  of  1000,  we  must  multiply 
by  2^,  because  1000  is  2^  times  S60,  which  is  the  weight 
of  an  imperial  barrel  of  water  in  pounds ;  but  Drs.  Hope 
and  Coventry,  who  were  employed  with  Dr.  Thomson 
by  the  Scotch  Commissioners  to  experiment,  came  to 
the  singular  and  ridiculous  conclusion,  that  hy  trial  they 
transferred  Dring  and  Fage's  indications  into  the  lan- 
guage of  specific  gravity  by  multiplying  the  degrees 
under  12  by  3,  and  those  above  by  275,  which  bungling 
they  were  content  to  term  "  sufficient  accuracy/'  Upon 
this  they  reported  that  the  common  saccharometers  did 
not  precisely  denote  the  cMenv<xtion,  properly  so  called, 
but  were  all  constructed  on  the  principle  that  each  de- 
gree on  their  scale  should  indicate  a  certain  quantity  of 
weightier  matter  contained  in  a  given  measure  of  wort ; 
but  that  none  of  them  exhibited  the  real  specific  gravity, 
nor  yet  the  change  that  took  place  in  it.  Accordingly 
Dring  and  Fage  set  their  wits  to  work  anew;  but  it 
appears  that  it  was  not  till  1834  that  they  published  a 
prospectus,  in  which  they  declared  that  all  those  errors 
were  removed  in  the  instrument  which  they  then  re- 
commended, and  which  they  had  adapted  to  the  imperial 
standard. 

It  may  here  be  necessary  to  explain  that  the  imperial 
act  is  that  of  the  5th  of  Geo.  IV.,  chap.  74,  dated  17th 
June,  1824,  and  denominated  "  An  Act  for  ascertaining 
and  establishing  uniformity  of  weights  and  measures,"'- 
which  provides  in  the  6th  section,  that  "  the  gallon  shall 
contain  ten  pounds  avoirdupois  weight  of  distilled  water 
weighed  in  air,  at  the  temperature  of  62®  of  Fahren- 
heit's thermometer,  the  barometer  being  at  30  inches." 
By* the  5th  section,  the  cubic  inch  is  declared  to  be  equal 
to  252458  grains,  at  the  same  atmospheric  pressure  and 
temperature;  by  the  4th,  the  pound  troy  is  fixed  at 
5760  grains,  and  the  pound  avoirdupois  at  7000 ;  and 
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bj  the  14th,  which  confirms  the  standard  gallon  at 
10  lbs.,  its  capacity  is  made  to  be  277*274  inches.  This 
enactment  is  quite  correctly  estimated  in  one  sense, 
because  277-274  x  252-458=  70,000 ;  but  in  another  view 
it  is  doubtful  how  far  the  framers  of  the  bill  acted  phi- 
losophically, because,  according  to  this  arrangement,  the 
cubic  foot  of  distilled  water,  without  any  reference  to 
the  convenient  and  well-attested  principles  of  philo- 
sophy, is  hereby  reduced  to  252-468x1728=436,247 
grains,  which,  at  7000  to  the  pound,  are  62321  pounds, 
or  only  997136  ounces  instead  of  1000.  But  we  must 
not  conclude,  if  legislators  make  erroneous  calculations, 
that  philosophy  is  untrue,  and  science  a  farce.  The 
imperial  measure  is  wrong  only  in  estimating  the  num- 
ber of  grains  that  arbitrarily  make  a  cubic  inch ;  for  if 
we  consider  that  each  ounce  is  equal  to  1*728  inch,  then 
the  gallon  of  10  lbs.  or  160  oz.  is  276*48  inches ;  and,  on 
the  other  hand,  437^  grains  being  an  ounce  avoirdupois, 
437,500  grains  are  in  this  instance  a  foot,  and  its  1728th 
part  is  253*183  grains,  or  a  cubic  inch ;  so  that  by  as- 
suming this  as  a  correct  division  of  the  imperial  gallon, 
the  product  of  these,  or  276*48  x  263183= 70,000  grains 
to  the  gallon,  as  before.  Sir  G.  Shuckburgh's  experi- 
ments on  highly  distilled  water,  as  published  in  the 
Philosophical  Transactions,  give  252*526  grains  to  the 
inch,  which  is  between  the  imperial  standard  and  that 
of  philosophers.  This  is  independent  of  the  trivial  dif- 
ference occasioned  in  the  density  of  a  fluid  by  a  change 
of  temperature  from  60°  to  62''  (about  0*2),  which  is 
nothing  in  comparison  with  other  discrepancies  pre- 
sented in  the  practice  of  saccharometiy. 

Again,  Dr.  Thomson,  at  page  79  of  his  Chemistry, 
Vol  IIL,  gives  1000  as  the  specific  gravity  of  water  at 
60**  F.,  and  at  page  193,  says  that  Thames  water  weighs 
1000*043,  and  that  of  the  Clyde  1000024 ;  and  we  are 
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informed  by  the  "  Scottish  ale-brewer"  that  nine-tenths 
of  the  Edinburgh  brewers  have  their  works  on  the  lower 
ridge  of  the  Canongate,  and  either  have  wells  of  their 
own,  or  are  supplied  by  the  Crawley  water,  which  is 
brought  from  the  Pentland  hills  in  large  iron  pipes ;  and 
that  though  it  is  spring  water,  it  is  of  fine  flavour,  but 
not  softer,  we  may  presume,  than  the  running  Clyde: 
but  the  Scotch  calculators  found  heavier  water  than 
this;  for  admitting  the  principle  laid  down  by  Dicas, 
that  each  pound  of  extract  occupied  '06  of  a  gallon,  they 
took  as  an  example  369  lbs.  of  water,  at  10  J  lbs.  per 
gallon,  and  added  78  lbs.  of  extract,  which  they  thought 
would  displace  4*68  gallons  of  water,  leaving  31 32 
gallons,  or,  as  they  say,  321  lbs.,  and  with  the  sugar 
399  lbs.,  which  therefore  would  give  an  excess  in  gravity 
of  30  lbs.  by  Bring  and  Fage,  instead  of  the  absolute 
addition  of  78  lbs.  of  sugar ;  but  why  they  assumed 
399  lbs.,  when  the  old  gallon  of  water  weighed  no  more 
than  367  lbs.,  and  why  they  estimated  it  at  lOJlbs.  to 
the  gallon,  when  it  was  an  oimce  less,  they  leave  un- 
explained. Not  being  in  a  position  to  confess  the  pal- 
pability of  their  own  errors,  they  were  content  to  blame 
the  instruments ;  and  accordingly  Dr.  Thomson,  by  the 
assistance  of  Alexander  AUan,  contrived  a  new  one  with 
no  fewer  than  thirteen  different  poises  to  a  range  of 
130  degrees,  with  a  thermometer  and  a  sliding  rule 
attached,  which  sliding  rule  was  intended  to  estimate 
worts  "  of  particular  strengths ;"  and  they  give  it  this 
laudable  character,  that  "  worts  of  different  strengths  do 
not  all  expand  alike ;  on  this  account  the  sliding  rule 
would  give  erroneous  results  when  the  strength  of  the 
worts  is  very  different  from  that  for  which  the  rule  was 
constructed."  We  are  then  referred  to  Thomson's  tables 
for  instruction,  and  are  told  that  the  last  column  in  the 
table  "  is  not  much  to  be  depended  upon ;"  for  "  the 
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worts,  when  so  very  strong,  are  so  very  viscid,  that  the 
instrument  does  not  move  with  sufficient  ease  to  give 
good  results."  Neither  are  any  of  his  other  columns  to 
be  depended  upon,  as  shall  presently  he  shewn ;  but 
such  are  some  of  the  deserts  of  a  saccharometer  which 
was  "  appointed  to  be  used  by  the  Scotch  Excise  as  far 
back  as  1805 ;"  and  it  is  accounted  a  merit  that  ''  it 
indicates  the  specific  gravity  of  the  cubic  foot  of  all 
liquids  heavier  than  water,  which  is  taken  at  1000 
ounces  ;"  but  this  is  no  discovery,  because  all  those  that 
preceded  it  did  the  same ;  and  moreover  Bring  and 
Page  had  a  sliding  rule  to  theirs,  and  Baverstock  hid 
his  thermometer  in  his  pocket  from  the  prejudiced  eye 
of  his  father,  forty  years  before  the  Scotch  commission 
was  issued,  and  half  a  century  before  Allan's  sacchar- 
ometer had  become  so  popular  in  Scotland,  through  the 
Scotch  brewers  having  cheated  themselves  by  the  use  of 
it,  that  the  ^Ixcise  forced  them  to  continue  the  impo- 
sition. The  Scotch  law  of  the  56th  Geo.  III.  c.  156,  s.  44, 
enacted,  in  1816,  that  "^the  instrument  to  be  used  in 
order  to  ascertain  the  gravity  of  wort  or  wash,  shall  be 
the  instrument  commonly  called  Allan's  saccharometer ; 
and  all  wort  and  wash  shall,  for  the  purposes  of  this 
act,  be  deemed,  taken,  and  declared  to  be  of  the  gravity 
at  which  the  said  saccharometer  shall  denote  or  indicate 
such  wort  or  wash  to  be ;"  and  the  4th  Geo.  IV.  c.  94, 
8.  56,  (1824,)  declares  that  "  for  and  in  respect  of  every 
100  gallons  which  shall  be  brewed  and  made  in  any 
distillery,  of  any  distiller  licensed  under  this  act,  the 
officer  of  excise  shall  charge  such  distiller  with  duty  for  a 
quantity  of  spirits  at  the  rate  of  one  gallon  of  proof  spirits 
for  eyerjfive  degrees  of  gravity  of  such  wort  or  wash  as 
shall  be  attenuated ;  that  is  to  say,  for  every  five  degrees 
of  difference  between  the  original  gravity  of  such  wort 
or  wash,  as  declared  by  such  distiller."     Now,  the  main 


222  SACCHAROMETRY. 

object  in  aaccharometry  is  to  shew  a  true  indication  of 
the  extract  produced  per  cent,  or  otherwise ;  for  the 
gravity  of  a  wort  ought  assuredly  to  be  a  sign  of  its 
strength,  and  in  the  bright  worts  produced  by  attem- 
peration  it  is  precisely  so;  and  as  the  distiller  pays 
duty  according  to  spirituous  produce,  which  is  dependent 
on  strength,  who  knows  whether  a  similar  tax  may  not 
at  some  day  be  put  upon  beer  ?  At  all  events,  strength 
is  a  criterion  of  charge  to  the  consumer ;  and  where 
Allan  exhibits  131 '686  lbs.  to  the  imperial  barrel  at  an 
indication  of  100,  Dring  and  Fage  give  no  more  than 
118 J  lbs. ;  and  with  a  gravity  of  150,  where  the  former 
has  199  lbs.,  the  latter  only  account  for  170|-lbs.  One 
of  them  is  therefore  in  error ;  and  if  the  Scotch  sacchar- 
ometer  indicates  from  11  to  13  per  cent  more  than  it 
ought  to  do,  the  subject  requires  vigilant  care  and 
correction. 

The  Scotch  brewers,  from  want  of  proper  attempera- 
tion  and  eflScient  sparging,  appear,  till  the  remarkable 
epoch  of  this  celebrated  commission,  not  to  have  pro- 
duced so  much  good  from  their  mashes  as  might  have 
been  wished ;  but  from  that  period  their  extracts  have 
been  wonderful.  Booth,  the  "  practical  man,  being  a 
brewer  of  twenty  years'  standing,''  and  of  course  the 
cleverest  practitioner  whom  the  society  could  select, 
gives  the  following  results  from  three  quarters  of  malt, 
and  his  annotator  considers  this,  as  an  experiment,  one 
of  his  best : — 

7*6  barrels  of  ale  wort,  of  30  lbs.  gravity.  .  .     228- 
5'    barrels  of  return  wort,  of  2*5  lbs.  do.    .  .       12*5 
Imbibed  by  13  J  lbs.  of  hops  used 6* 


Producing  a  total  of 246*0 

or  82 i-  lbs.  per  quarter,  being  only  80^,   besides   the 
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quantity  absorbed  by  the  hops ;  whereas  the  "  Scottish 
ale-brewer,"  who  gives  two  specimens  of  his  own  skill, 
obtains  111  lbs.  per  quarter  in  one  instance,  and  106*3 
in  the  other,  by  the  use  of  Allan's  prolific  saccharometer. 
This  is  a  tremendous  quantity,  and  requires  that  the 
intrinsicality  of  such  an  instrument  should  be  tested 
warily  and  to  the  utmost. 

Booth  obtained  his  barrel  factor  by  weighing  his  grains 
when  lie  had  evaporated  them  to  the  dryness  of  malt, 
and  found  them  to  be  308  lbs.,  leaving  61 7i  lbs.  for  the 
weight  then  missing,  inclusive  of  the  246^  lbs.  contained 
in  his  wort ;  and  by  dividing  his  whole  extract  by  this 
his  whole  gravity,  he  obtained  2*505  as  the  "  proportion 
of  dry  malt  required  to  form  expound  of  specific  gravity ;" 
and  the  average  yield  by  the  old  process,  as  taken  from 
the  twelve  examples  published  in  Dring  and  Page's 
prospectus,  is  2*495  ;  and  hence  the  observation  that  2| 
b  very  near  the  truth.  Were  malt  all  of  a  quality, 
these  results  would  furnish  the  useful  proposition  that 
the  barrel  factor  to  each  degree  of  gravity  above  par,  is 
equal  to  the  quantity  of  malt  that  yields  a  pound  of 
extract ;  and  at  all  events  it  serves  as  a  line  of  guidance. 
With  respect  to  the  factor,  Dring  and  Page's  principle, 
as  already  stated,  is  2*77  (repetend)  per  cent.,  or  277  to 
the  gallon  of  10  lbs.,  which  is  higher  than  agrees  with 
other  calculators ;  but  Allan  appears  to  have  a  constant 
factor,  or  rather  one  that  varies  and  ought  to  be  con- 
stant, of  *02967  or  thereabouts,  as  he  estimates  the  sac- 
charine matter  per  cent,  at  0*296  at  an  indication  of  1 
in  gravity  above  par ;  2*967  at  10 ;  and  29*669  at  100. 
These  figures,  though  too  high,  are  strictly  serial,  and 
some  of  them  stand  confirmed  upon  their  basis  in  his 
third  table,  where  he  has  0*0296  per  gallon  at  the 
index  1,  and  0*2997  at  10 ;  but  at  100  he  has  wandered 
wide  from  his  principle,  writing  3*2636,  which  is  con- 
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siderably  above  the  10  lbs.  per  gallon  deduced  from  his 
former  computation ;  and  the  divergency  will  appear 
the  more  glaring  when  multiplied  by  36  to  express  the 
quantity  in  each  barrel,  as  he  obtains  117*5  lbs.  by  the 
latter  table,  but  only  106'8  by  the  former.  We  will  now 
examine  his  indications  at  15  and  150,  to  which  he 
gives  us  4450  and  44*604  by  his  former  table ;  but  when 
we  refer  to  his  latter,  or  gallon  of  10  lbs.,  his  produce  is 
0451 7  at  the  lower  standard,  and  5*1182  at  the  higher ; 
yielding  16*26  lbs.  per  barrel  when  the  gravity  is  15, 
and  184*254  lbs.  when  150,  which  is  an  excess  of  22  lbs. 
beyond  the  tenfold  product,  which  is  inconsistent. 
Surely,  where  a  community  is  imposed  upon  by  legis- 
lative enactments  founded  on  false  theory,  and  extort- 
ing from  them  more  than  the  truth  would  require,  the 
exposure  of  the  egregiousness  of  a  fallacy  so  extensive 
and  hurtful,  is  an  act  of  common  friendship  to  alL 

'  Evil  generally  spreads  and  is  fostered,  while  good 
sleeps  unheeded:  thus,  the  English  Excise,  infatuated 
and  misled  by  the  success  of  the  plundering  project  in 
Scotland,  caused  by  monopoly  and  exclusiveness,  issued 
an  order  through  the  Lords  of  the  Treasury,  dated  17th 
October,  1823,  commanding  that  "  for  the  information 
of  all  persons  using  hydrometers  and  saccharometers, 
none  but  those  made  by  Mr.  R  B.  Bate,  of  the  Poultiy, 
London,  will  svpport  them  in  any  suit  at  law  in  any 
matter  of  dispute  relative  to  the  strength  of  spirits,  &c. 
They  are  the  only  ones  recognized  by  law,  and  used  by 
officers  of  excise."  Let  us  see,  then,  the  extent  to  which 
the  English  Excise  has  applied  its  wisdom  in  this  re- 
striction : — In  the  fourth  table  to  "Bate's  Patent  Sacchar- 
oraeter,"  published  in  1837  with  his  "  Directions,"  we 
are  told  that  "  the  proportion  of  solid  extract  by  weight" 
is  *0026  upon  1  degree  of  gravity,  *0255  upon  10**,  and 

2357  upon  100**;  but  intermediately   0381  upon  15°, 
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and  •3394  upon  150° ;  all  of  which  denote,  that  if  any 
standard  fector  have  really  been  assumed,  it  has  not 
been  wrought  into  a  regular  expression,  though  he  was 
bringing  out  a  saccharometer,  if  we  believe  him,  "  at 
once  convenient  and  tndy  accurate,  where  nothing  was 
taken  for  granted  or  guessed  at,"  (except,  perhaps,  the 
regular  necessary  graduating  factor  or  additor,)  "  but, 
on  the  contrary,  great  diligence  and  scrupulous  exact- 
ness were  employed,  and  neither  expense  nor  labour 
spared,"  though  the  factor  lies  somewhere  about  '026 
after  all  Referring  to  the  table  above  noticed,  the  ex- 
tract in  the  gallon  of  10®  gravity  is  stated  at  '258,  but 
for  a  gravity  of  100°,  it  is  put  down  at  2*593,  which 
certainly  differs  far  enough  from  10  times  the  '2657 
placed  by  its  side  in  the  adjoining  column,  the  extract 
being  a  great  diminution ;  whereas  Allan,  as  has  been 
shewn,  makes  it  a  large  increase. 

The  fact  is,  as  the  tables  clearly  prove,  that  instead 
of  seeing  that  the  gallon  ought  everywhere  to  be  exactly 
10  times  the  gravity  of  the  "  proportion  of  solid  extract" 
there  named,  and  in  some  places  is  really  so,  there  is  a 
very  general  want  of  correspondence,  for  which  no  arith- 
metical reason  can  be  assigned ;  for  he  begins  by  making 
the  gallon  less  than  10  times  the  factor  for  extract,  and 
ends  by  valuing  it  at  llj  times  as  much,  the  gallon 
being  represented  at  3*903,  and  the  extract  at  *3394, 
when  the  gravity  is  150° ;  whereas  Allan,  by  a  perpetual 
augmentation  in  his  scale,  pecidiar  to  himself,  gives  an 
overweight  of  '6227  of  a  pound,  or  about  10  oimces  to 
every  gallon,  more  than  his  own  original  factor  would 
produce  at  150  times  its  inordinate  capacity.  It  is  use- 
less here  to  argue  supinely  that  comparative  indication 
is  enough  for  any  man's  purpose ;  for  here  is  no  com- 
parative steadiness ;  and  if  there  were,  no  man  could 
estimate  his  income,  according  to  his  strength,  by  any 
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such  vague  comparisons ;  for  no  one  can  be  correct  who 
employs  a  false  saccharometer,  and  especially  if  he  relies 
on  such  tables  as  those  of  Allan  or  Bate,  which,  being 
under  the  wing  of  the  British  Government,  ought  to 
exhibit  unequivocal  accuracy;  but  as  this  is  not  the 
case,  the  license  of  toleration  to  either  of  them,  let  alone 
the  compulsion  to  use  them,  is  unpardonable.  To  place 
the  matter  in  a  clearer  light,  the  plain  quantities  of  solid 
extract  per  barrel  and  per  odd  gallon,  as  enforced  by 
the  Scotch  and  English  excise  laws,  stand  thus : — 


Specific 
Gravity 
by  the 
Sacchar- 
ometer. 

Quantity  of  Solid  Extract  in  Pounds. 

Exciaable 

difference 

in  each 

Barrel. 

In  each  Gallon.  • 

In  each  Barrel. 

Allan. 

Bate. 

Allan. 

Bate. 

1001 
1010 
1015 
1100 
1150 

0-0296 
0-2997 
0-4617 
3-2638 
5-1182 

0026 
0258 
0-387 
2-693 
3-903 

1-0656 
107890 
1626 
117-484 
184-254 

0-936 

9-288 

13-932 

93-448 

140-508 

0-119 

1-501 

2-328 

24  036 

43746 

Taking,  therefore,  the  results  at  large,  from  these  two 
legalised  national  monopolists,  without  any  present 
notice  of  temperature,  which  in  many  places  would  en- 
large the  disparity,  the  above  specimens  from  a  whole 
range  of  similar  discrepancies,  distinctly  prove  that 
whatever  test  be  applied  to  the  Scotch  saccharometer, 
it  everywhere  indicates  considerably  more  than  it  ought 
to  do ;  and  of  this,  all  brewers  who  have  used  any  other 
are  aware,  let  the  Scotch  distillers  murmur  or  not. 

Bate's  improvement  upon  his  predecessors  appears  to 
consist  chiefly  in  having  five  poises  instead  of  Allan's 
thirteen,  and  a  float  to  shew  which  of  them  will  act 
applicably  in  each  case,  and  in  the  abolition  of  the 
sliding  rule,  for  which  he  substitutes  a  volume  of  tables 
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for  practical  men  ;  and  he  tells  us,  in  the  description  of 
his  instrument,  that   "great  care  has  been  taken  to 
preserve,  by  its  figure,  the  utmost  sensibility  of  motion 
and  freedom  from  the  liability  of  retaining  air ;"  and 
the  compiler  of  his  "  Directions"  assures  us  that  the 
experiments  on  density,  taken  to  investigate  the  power 
or  law  of  expansion,  were  346,  and  the  actual  weighings 
in  experimenting  on  extract,  290.     His  tables  are  ex- 
ceedingly voluminous,  and  elegantly  displayed,  the  third 
alone  containing  40,000  figures,  in  more  than  10,000 
numbers,  and  covering  a  range  of  448  columns,  occu- 
pying 16  pages,  calculated  to  every  degree  of  specific 
gravity  from  995  to  1160,  and  to  every  alternate  degree 
of  temperature  from  50°  to  160® ;  but  after  all  these  pre- 
cautious arrangements,  it  is  scarcely  possible  to  look 
down  a  double  column  of  degrees  and  results,  and  espe- 
cially towards  the  right,  and  there  to  discover  such 
regularity  in  the  deductions,  as  we  had  learnt  to  infer 
and  expect ;  or  yet  to  find  that  the  nmnerous  assistants 
came  to  any  new  practical  conclusion,  but  have  merely 
followed  in  the  general  track  marked  out  by  sacchar- 
ometrians  long  before  any  interposition  of  theirs.    They 
certainly  have  laboured  long  in  the  composition  of  their 
"  Ready  Reckoner,"  in  order  to  supersede  the  slide ; 
but  by  applying  a  proper  theorem,  such  tables  may  be 
checked,  or  entirely  dispensed  with. 

Now,  as  the  saccharometer  or  "  brewer's  compass"  is 
not  a  simple  tool  like  a  yard  wand  or  quart  pot,  but  a 
compound  machine  indicative  of  weight  and  measure 
combined,  and  affected  by  every  delicate  measure  of 
heat  and  humidity,  its  correctness  is  of  the  utmost  con- 
sequence to  those  who  would  prefer  facts  to  lame  com- 
parisons; and  the  simpler  the  corrective,  the  better 
understood  and  more  extensively  available.  The  author 
is  indebted  to  a  somewhat  obscure  but  ingenious  pro- 
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vincial  work  for  his  first  introduction  to  Mr.  Long,  of 
Tooley-street,  Southwaxk,  whose  saccharometer  deserves 
to  be  particularly  noticed  on  account  of  its  elegance, 
and  the  simplicity  of  its  principles.  It  has  only  one 
poise,  and  that  only  for  wort  exceeding  25  lbs.  gravity, 
or  65  lbs.  of  extract  per  barrel,  and  was,  in  1835,  the 
only  instrument  that  shewed  the  strength  of  worts  by 
the  imperial  barrel. 

Mr.  Long  says  in  his  synopsis,  that  a  20  lbs.  wort  per 
barrel  gravity  contains  52  lbs.  of  extract,  or  solid  fer- 
mentable matter,  and  consequently  that  each  pound  of 
gravity  that  the  barrel  exceeds  water,  contains  2*6  lbs. 
of  saccharine  or  other  solid  extract,  which  at  '06154 
parts  of  a  gallon  for  each  pound,  occupies  the  space  of 
3'2  gallons  of  the  liquid,  leaving  32"8  gallons  of  the 
water,  which  at  10 lbs.  to  the  gallon  amount  to  328 lbs.; 
to  which,  when  the  52  lbs.  of  extract  are  added,  the 
total  weight  of  the  barrel  is  380  lbs.  as  it  ought  to  be  ; 
thus  clearly  demonstrating  that  each  degree  of  gravity 
in  lbs.  per  barrel  above  par,  contains  2-6  lbs.  of  sacchar 
rine  or  solid  matter,  and  that  each  pound  really  occupies 
■06154  parts  of  a  gallon,  and  displaces  that  quantity  of 
water  in  each  gallon  that  contains  it.  On  what  autho- 
rity this  ingenious  mechanist  has  founded  his  barrel 
and  extract  factors,  he  does  not  say ;  but  it  is  evident 
that  if  a  gallon  of  solidified  sugar  weighs  16|  lbs.,  which 
shall  forthwith  be  shewn  (see  page  231),  the  factor 
'0615384  will  correspond,  and  we  take  the  admission  as 
granted;  and  as  Booth  used  16'651bs.  for  the  weight 
of  an  old  ale  guUon,  or  16*3  imperial,  and  this  is  allowed 
by  the  Scotch  calculators,  in  one  place,  ^^  rather  to 
exceed  that  of  pure  sugar  as  determined  by  Fahrenheit," 
and  in  another  "to  weigh  about  16.  pounds,"  Long's  prin- 
ciple appears  correctly  based;  or  at  least  he  has  as 
good  a  foundation  for  his  factor  as  any  of  his  predeces- 
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Bors  ;  and  lie  informs  us,  moreover,  that  he  was  advised 
by  a  gentleman  of  known  experience  as  a  London 
brewer,  to  make  gravity  the  principal  feature  of  his 
instrument,  with  a  line  of  comparisons  of  extract  per 
barrel;  and  on  the  reverse  side  he  has  a  "line  of 
barrels  with  an  appropriate  line  of  gravities,  by  which 
the  brewer  is  enabled  to  regulate  his  lengths,"  and  to 
produce  imiformity  of  strength  from  a  superior  or  in- 
ferior malt."  He  has  also  a  line  of  shillings  "  for  esti- 
mating the  value  of  malt  according  to  the  strength 
produced,  whereby  the  brewer  is  enabled  to  calculate 
the  worth  of  malt  as  well  by  sample  as  brewing,"  and  to 
save  the  trouble  of  a  reference  to  common  alligation  ; 
and  he  gives  a  number  of  examples  of  his  mode  of 
applying  his  thermometer  and  saccharometer  side  by 
side,  by  which  correct  results  in  the  reduction  of  heat 
"  are  at  once  given,  without  calling  in  the  aid  of  the 
sliding  rule  in  the  common  routine  of  business." 

These  principles  demonstrate  the  solidity  of  their 
basis,  and  the  commercial  usefulness  of  the  instrument ; 
and  though  Mr.  Long  cannot  bask  in  the  influence  of 
auspices  such  as  an  impartial  government  has  at  com- 
mand, and  is  therefore  unprotected,  he  has  at  least  the 
consolation  that  no  legal  veto  is  put  upon  the  produc- 
tion of  his  ingenuity. 

Having  traced  the  history  and  progress  of  saccha- 
rometry  from  its  birth  to  its  present  mature  state,  the 
author  presumes  to  advance  his  own  sentiments  on  the 
subject,  from  which  it  will  be  seen  that  his  deductions 
differ  but  slightly  from  those  of  Messrs.  Bate  and  Long. 
Since  1728  inches  are  a  solid  foot,  containing  1000 
ounces  of  water  or  1625  of  saccharum,  the  weight  of 
an  inch  of  the  latter  is  '9404  of  an  ounce,  very  nearly ; 
and,  adopting  the  arithmetical  rule  of  Alligation  Alter- 
nate, founded  on  the  practice  of  the  scliools,  and  taken 
by  them  from  Archimedes'  solution  of  Hiero's  adulter- 
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ated  crown,  which  unites  quantities  with  reciprocal 
differences,  as  in  the  experiments,  chap.  V.,  p.  161,  taking 
any  determined  indication  of  specific  gravity,  as  1001 
for  example,  the  quantity  of  extract  and  of  water  re- 
spectively contained  in  a  compound  of  the  saccharo- 
metric  gravity  1,  is  thus  foimd:  Differences  between  mean 
and  extremes  624  and  1 ;  products  624  x  1000=624,000; 
and  1  X  1625=1626  ;  sum  of  products  625,625  ;  which 
divided  by  625,  the  difference  in  ounces  between  the 
compounded  quantities,  gives  1001,  the  statmy  as  it 
ought  to  do.  Then,  to  constitute  a  solid  foot,  or  to 
obtain  a  general  factor,  we  have  625  :  1728::  624  : 
1725-2352 ::1  :  2*7648;  and  taking  these  results  and 
exhibiting  them  in  plain  figures,  to  show  that  they  are 
the  real  equivalents  of  a  solid  foot,  we  have,  by  the 
same  process, 

1725-2352  x  1000=17252352 
2-7648  X 1625=       44928 
1 728)  1 729728(1001.  Proof,  as  l)efore. 

Therefore  the  weight  corresponding  to  this  indicated 
degree  of  extract  is  27648 x -9404=2*618  ounces  in 
addition  to  the  water,  or  '02618  lbs.  to  each  imperial 
gallon  of  10  lbs. 

Though  scarcely  needful  to  pursue  the  subject  far- 
ther, it  shall  be  advanced  one  more  stage,  to  show  that 
the  factor  2*7648  is  constant;  and,  therefore,  those 
computers  who  alter  their  factor  as  they  proceed,  or 
who  are  liable  to  waver  in  their  estimates,  are  visibly 
in  error.  As  1000  :  27648::  1625  :  4*4928,  which  fur- 
nishes an  easy  mode  of  estimating  for  any  other  indica- 
tion, as  for  instance  1002 : 

623x2764*8=1722470*4  and  2x4492*8=8985-6; 
sum  1731456,  the  1728th  part  of  which  is  1002,  as 
required,  and  at  any  other  point  of  gravity  the  corre- 
sponding result  would  transpire,  which  establishes  the 
constancy  and  validates  the  theorem,  either  by  testing 
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every  point  thus,  or  by  adding  the  factor  625  times  or 
multiplying  it  by  625 ;  the  solution  in  each  case  is 
1728,  and  shows  that  if  the  system  could  be  carried  out 
till  liquidity  ceased,  the  mass  would  be  solid  extract  of 
the  true  specific  gravity  16261 

Dr.  Thomson  fixes  the  specific  gravity  of  saccharine 
matter  at  1552,  and  others  at  different  standards,  but 
this  appears  to  be  rather  dilute,  and  nearly  agrees  with 
the  sugar  of  milk,  which  is  3^  per  cent,  lighter  than  solid 
cane  sugar,  which  accordingly  is  about  1606 ;  and  sugar 
of  malt  is  heavier  than  either,  but  undoubtedly  varies 
a  Uttle  according  to  quality.  As  the  doctor  has  not  cited 
the  authority  on  which  he  has  built  any  formula  for  his 
assertion,  we  may  compare  it  with  the  equalisation  of 
Quin,  Richardson,  and  Bring,  as  given  in  the  "  Hydro- 
metrical  Observations,'^  where  2*6  lbs.  of  solid  extract 
are  considered  equivalent  to  each  point  of  gravity  indi- 
cated above  the  water  standard  of  1000,  a  pound  occu- 
pying '06  of  an  old  ale  gallon,  or  16'92  inches;  and 
16-92  in.  :  16  oz.  ::  1728  in.  :  1634  oz.,  which  will  give 
1606  for  imperial  measure ;  but  the  common  factor  2*6 
has  been  found  too  small,  since  on  dividing  1728  by  it, 
we  obtain  664*6  old,  or  653  imperial,  which  is  more  than 
can  be  justified.  Dicas  had  a  factor  of  2|-,  which  Dring 
and  Fage  altered  to  2^,  as  adapted  to  the  imperial 
standard,  which  has  been  much  tested,  and  gives  the 
specific  gravity  of  solid  dry  extract  622  above  water. 

Again,  if  the  elements  of  cane  sugar,  given  at  p.  33 
above,  be  multiplied  by  their  respective  atomic  weights, 
C.  -75,  0. 1-0,  H.  -125,  the  aggregate  will  be  83345  ;  and 
that  of  the  sugar  of  malt  84*746 ;  and  on  applying  the 
same  test  to  mucilage,  p.  43,  the  aggregate  is  84*829, 
differing  from  the  sugar  of  malt  only  by  1  in  1021,  and 
fixing  the  resulting  specific  gravity  of  malt  sugar  thus : 
83*345  :  1606  ::  84*746  :  1633,    agreeing    very    nearly 
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with  the  result  as  computed  by  Long's  saccharometer. 
But  starch  is  lighter  than  either,  its  aggregate  being 
83825,  which  is  1  in  92  under  the  saecharine,  and  1  in 
83^  under  the  mucilaginous  solution;  and  hence  the 
worts  are  at  the  heaviest  before  they  attain  the  desired 
clearness;  but  so  near  are  these  conditions,  that  the 
ponderable  difference  cannot  be  correctly  perceived  by 
means  of  the  instrument.  This  is  why  Baverstock,  and 
the  controversialists  in  "  Cobbett's  Register"  for  1808, 
would  not  trust  the  saccharometer  to  place  a  transparent 
wort  above  a  thick  or  cloggy  one  of  the  same  materials 
and  length,  and  why  the  attemperated  worts  produced 
by  the  patent  machinery  do  not  appear  to  due  advantage 
when  tested  by  it ;  but  this  does  not  alter  their  intrinsic 
value,  or  yet  the  scale  of  their  comparative  density  one 
with  another. 

The  subjoined  table  exhibits  the  variety  of  opinions 
which  dealers  in  saccharometers  have  expressed,  and 
shows,  at  least,  that  some  of  them  cannot  be  relied  on. 
To  these  the  compiler  adds  his  own  results,  as  deduced 
from  the  process  he  has  explained,  and  he  shall  be 
happy  to  find  that  the  issue  of  his  enquiries  has  led  the 
public  brewer,  more  effectually  than  heretofore,  to  guard 
his  own  interest  by  stricter  attention  to  the  quality  of 
his  worts.  The  nimibers  by  Allan,  Bate,  and  Long,  are 
extracted  from  their  printed  tables,  the  others  from 
their  simple  factors,  and  the  visible  diversity,  though 
entertaining  as  a  curiosity,  shows  lamentable  instabiUty 
and  inaccuracy  in  business. 
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Weight  of  Solid  Extract  to  the  Imperial  Gallon. 

Gnvity. 

Dieaa. 

Richard- 
ion. 

Dringand 
Page. 

AUan. 

Bate. 

Long. 

Tizajd. 

1010 

0^66 

0-2535 

0-2777 

02997 

0-258 

0*2683 

0-2618 

1020 

0-633 

0-5070 

05555 

0-6053 

0-516 

0-5194 

0-5236 

loao  '  O-fiOO 

0-7606 

08333 

0-9168 

0-775 

0*7777 

07854 

1040     1066 

10141 

Villi 

1-2343 

1*033 

1*0388 

1-0472 

1050  ,  1  333 

1*2676 

1*3888 

1-5577 

1-293 

1*3000 

1-3090 

1060 

1600 

1-5211 

1-6666 

1-8870 

1*552 

1*5683 

1-5708 

1070 

1866 

1-7746 

1-9444 

22223 

1*812 

18194 

1-8326 

1000 

2-133 

2-0282 

2*2222 

2-5634 

2-071 

2*0777 

2*0944 

1090 

2-400 

2-2817 

25000 

2-9105 

2-332 

2-3388 

2-3562 

1100 

2-666 

2-5352 

2-7777 

3*2636 

2*593 

2-6000 

2-6180 

1110 

2-933 

2-7887 

3-0555 

3-6226 

2-854 

2*8583 

2-8798 

1120 

3-200 

30422 

3-3333 

3-9875 

3*116 

31194 

3-1416 

1130 

3-466 

3-2958 

3-6111 

4-3584 

3*378 

3-3777 

3-4034 

1140 

3733 

3-5493 

3-8888 

4-7352 

3640 

36388 

3*6662 

1150     4000 

3-8028 

41666 

51182 

3-903 

3-9000 

3*9270 

After  a  deliberate  perusal  of  this  table,  the  brewer 
will  do  well  to  pause  ere  he  determine  whose  saccha- 
rometer  he  will  use.  Dicas  and  Richardson  are  now 
out  of  date ;  AUan  out  of  the  question,  except  as  regards 
extravagant  charges ;  Bring  and  Fage  rather  too  high 
when  compared  with  the  truth  set  forth  in  the  last 
column ;  and  Bate  and  Long  a  trifle  below  it,  differing 
only  in  the  simplicity  or  complication  of  their  respective 
mstruments,  and  the  regularity  or  irregularity  in  the 
gradation  of  their  numbers :  such,  however,  is  simple 
saccharometry.  We  will  now  consider  it  in  its  com- 
pound state,  as  connected  with  temperature  and  de- 
pendent upon 

The  Doctrine  of  Expansions. 

This  is  the  system  of  reducing  hot  worts  of  any  tem- 
perature and  gravity  to  the  quantity  they  will  gauge 
when  cold,  or  when  lowered  down  to  the  standard  of 
60*".  On  an  examination  of  Allan's  theory,  as  published 
in  his  table,  No.  1,  we  shall  find  that  by  reducing  from 
150**  to  60*,  the  addition  to  be  made  to  the  apparent 
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gravity,  if  taken  at  the  highest  point  in  the  scale,  is 
147,  at  100  only  14*5,  and  at  all  the  intermediate 
stages  14*9,  which  is  anomalous,  while  at  any  mark 
below  15  gravity  no  notice  is  taken  by  him ;  though 
fluids  take  a  wider  range  of  heat  at  low  gravities  than 
at  higher  to  effect  an  equal  change,  an  increase  of 
temperature  from  60°  to  125°  at  the  zero  or  par  of  1000, 
giving  the  same  expansion  of  10  points  gravity,  as  a 
rise  from  60°  to  110*8°  at  an  indication  of  150  points 
higher,  which  only  shews  that  water  is  more  elastic 
than  the  saccharine  extract  embodied  within  its  volume ; 
but  on  a  more  thorough  inspection  of  the  aforesaid  table, 
the  "  increase  of  quantity  to  be  added,"  which  is  about 
1  per  cent,  to  every  5°  at  the  high  gravity  of  150,  is 
1'2  at  the  lower  of  100,  according  to  such  absurd  cal- 
culations as  his  sliding  rule  affords ;  truly,  therefore,  as 
he  says,  his  works  are  "  not  rmich  to  be  depended  upon." 
But  the  reductions  from  apparent  to  true  gravity,  ac- 
cording to  Bring  and  Fage,  are  regular  and  systematic, 
requiring  more  expansion  at  high  heats,  where  the 
heat  increases  the  elasticity,  than  at  lower,  where  it  has 
less  force,  presenting  a  series  thus  :  12 -hi  4+1 '6 4- 1*8, 
&c.,  upon  each  10°  above  60°.  So  do  Bate's  tables  ;  so 
does  Count  Rumford ;  but  Allan  sometimes  reverses 
the  order  as  above,  sometimes  exceeds  it,  sometimes 
vacillates,  and  is  sometimes  gradual  in  his  reduction 
for  30°  or  40°  together ;  thus,  his  allowances  for  reduc- 
ing from  130°  to  60°  of  heat  run  as  follows  for  each  10°, 
beginning  at  the  lowest : 

At  gravity  50,  his  numbers  give  1*40 +  1*24 +  1*32  + 
1-54 +1-90 +  200 +  2-40,  sum  118  ; 

But  at  80,  his   series  adds  to   1*60 +  1*60 +  1-80+ 
200  +  200  +  2-00  +  2-20,  sum  132 ; 

But  Bate's  series  is  more  regular,  analysing  into 

Gravity  50,  reduction   1-2 +  14 +  16 +  1*8 +  2*1 +23 
+  2-5,  sum  12-9  ; 
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Gravity    80,     reduction     1  3 +  1-5 +  17 +  1*9  +  2-2-1- 
2-4-1- 2-6,  sum  13-6. 

Hence,  though  Allan,  or  rather  Thomson,  soars  far 
above  others  in  his  original  gravities,  he  creeps  below 
them  in  his  allowances  for  heat,  as  though  the  law  of 
expansion  in  heating  fluids  were  natural  in  one  place 
and  unnatural  in  another.  According  to  Bate's  experi- 
ments, the  allowance  for  expansion  throughout  the 
brewer's  range  stands  as  follows,  for  each  10°  of  heat 
from  60°  to  150° 


Sac.  OraT. 

Series,  9  tennt,  each  10^  ttom  60<>. 

Sum. 

10 

50 

100 

160 

lD+1-2+1-6+1-7+1-9+21-1-2-3+2-6+2-8 
l-2+l-4-|-l-6+l-8+21+2-3-h2-6+2-7+30 
l-4-»-l-6+l-8-|-2-0-h2-2+2-5+27+2-9-|-3-2 
l-6-fl-8+2-0+2-2-r2-4-|-2-7-|-2-9-|-3  2+3-4 

170 
18*6 
20-3 
222 

The  following  abstract,  taken  by  glancing  obliquely 
across  the  whole  table  of  40,000  figures  and  noting  the 
equivalents,  may  be  made  to  suit  all  the  purposes  of 
saccharometiy.  Where  the  correspondent  degree  of 
temperature  does  not  occur  in  Bate's  table,  a  correct 
proper  fraction  is  here  attached  at  an  average.  The 
principle  it  embraces  tends  to  this,  that  when  a  liquid 
whose  specific  gravity  is  1000  (first  line)  is  expanded 
from  60°  to  79°  of  heat,  its  gravity  is  reduced  two 
points,  when  to  93°  four  points,  &c.,  or  the  instrument 
would  sink  those  points  if  removed  from  a  wort  at  60° 
into  one  heated  to  79°  or  93° ;  or  (second  line)  when 
the  index  cuts  at  10  at  78°  or  92°,  &c.,  it  would  give 
only  8  or  6,  &c.,  if  the  heat  were  reduced  to  60°,  and 
that  which  indicates  10  at  124°,  would  float  at  zero 
at  60° ;  those  differences,  therefore,  of  6,  8,  10,  &c., 
must  be  respectively  added  to  the  apparent  gravity  at 
those  heats,  as  equivalents  for  the  rarefaction,  to  give 
the  true  gravity  when  cooled  dovm  to  60°. 
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Speci- 

panylnK heaU.  as  the  lint  column  at  60^ 

fic  Ora- 
atW*. 

Ap.|(r. 
998 

Deg. 

Ap.gr.  Dcg. 

Ap.gr 
994 

Deg. 

Ap.gr.|  Deg. 

Ap.gr.  j  Deg.  | 

1000 

79 

996  93 

106 

992  1 115* 

990 

125} 

1010 

1008 

78 

1006,  92 

1004 

104 

1002  114* 

1000 

124 

1020 

1018 

78 

1016  91i 

1014 

103 

10121113* 

1010 

122} 

1030 

1028 

77* 

1026  90f 

1024 

102* 

1022  112* 

1020 

122 

1040 

1038 

785 

1036  90 

1034 

101* 

1032  111* 

1030 

I20i 

1050 

1048 

76 

1046;  891 

1044 

lOOf 

1042  111 

1040 

120 

1060 

1058 

76 

1056'  88f 

1054 

100 

1062  110 

1060 

118| 

1070 

1068 

751 

10661  88 

,1064 

99 

1062  109 

1060 

118 

1080 

1078 

74f 

1076  1  87* 

;]074 

98 

1072  108 

1070 

11^ 

1090 

1088 

74! 

1086,  86} 

1084 

97* 

1082  107 

1080 

116 

1100 

1098 

74 

10961  86 

|1094 

96* 

1(»92  1 106* 

1090 

114} 

1110 

1108 

74 

1106  85| 

1104 

96 

1102  1 1051 

1100 

114 

11^ 

1118 

73J 

1116  86 

1114 

96* 

1112 '104* 

1110 

113} 

11301 

1128 

73J 

1126  84} 

1124 

94* 

11221104 

1120 

1121 

1140 ' 

1138 

73 

1136  84 

1134 

94 

1132  103* 
1142  102} 

1130  111} 

1160' 

1148 

721 

1146  83* 

1144 

93* 

1140  110} 

Some  brewers,  and  indeed  many,  though  this  subject 
materially  affects  their  interest,  have  never  given  it  a 
serious  thought,  perhaps  because  they  considered  it 
intricate  ;  but  it  is  not  so ;  and  it  may  be  as  well  for 
the  practical  man  to  carry  his  scale  of  reductions  in  his 
own  head,  as  to  fly  on  each  separate  occasion  of  ponder- 
ing his  worts,  to  fallacious  sliding  rules  or  felse  tables. 
The  expansion  of  water  in  heating,  or  its  contraction 
in  cooling,  as  ascertained  by  Count  Rumford  at  every 
22J  degrees  in  its  progress  from  the  boiling  to  the 
freezing  point,  or  from  212°  to  32°,  is  as  follows  : 

From  122''  to  99* *"  aro  9*3  parta. 
99**— 77^    —  71   — 


From  212°  to  189*°  are  18  parts. 

189*°—  167°    —  16-2  — 

16r  —  144*°  —  13-8  — 

144*°—  122«   —  11-5  — 


77°  —  54*'*  —  3*9  — 
54*"  — 32^     —  0-2  — 


Being  80  parts  in  all,  of  which  34  lie  between  the 
limits  of  150°  and  60°,  at  an  average  variation  of  -ji^th 
to  each  degree  of  expansion  ;  so  that  one  of  his  "  parts" 
is  just  equal  to  2°  in  the  reduction  of  gravity,  as  set 
forth  by  Bate  or  Dring  and  Fage ;  and  the  whole,  for 
each  7i°  from  54^°  upwards,  analyses  into  the  series 
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l-0  +  l-3  +  l-6=3-9;  20 +  24 +  27= 71  ;  2-9  +  31+3-3 
=9-3;  3-5  +  3-8  +  4-2=ll-5;  44 +  46 +  4-8= 13-8  ;  5-1 
+  5-4  +  5-7=16-2  ;  and  5*9 +  60 +  61  =  18  ;  which  results 
differ  but  little  from  the  experience  of  the  English 
excise.  Here,  then,  is  a  theory  laid  down  on  which  the 
operator  may  depend  without  the  rule  or  the  tables, 
and  which  he  may  reduce  to  practice  thus : 

Theorem  for  reducing  the  gravities  of  hoi  worts. 

To  unity  or  1,  representing  the  par  or  standard  of 
water,  add  "1  (or  -r^th)  for  every  26  points  of  gravity 
indicated  by  the  instrument,  and  '01  (or  -ri^tl^)  fo^*  ®ach 
degree  of  temperature  above  60°,  and  multiply  the 
sum  by  10  times  the  latter  number,  for  the  correction. 
Add  this  to  the  apparent  gravity,  omitting  decimals, 
and  the  result  will  be  the  true  gravity. 

Example  1.  Apparent  gravity  6,  temperature  92° 
Here  (l  +  '32).x3-2=4-224;  and  6  +  4=10,  the  true 
gravity  as  given  in  Bate's  elaborate  table. 

Ex.  2.  App.  grav.  27,  temp.  124°.  This  is  (11  +64) 
X 6-4=174 X  6'4=11136 ;  and27  +  ll=38.  Bategives 
the  true  gravity  37'6. 

Ex.3.  App.  grav.  100,  temp.  110°;  give  (14  + -5) 
x5=l-9x  5=9-5;  and  100+9=109.  True  gravity 
again,  exactly  as  in  the  table. 

Now,  whatever  gentlemen  may  surmise,  the  author 
takes  to  himself  some  small  degree  of  credit  for  the 
discovery  of  this  little  theorem,  in  which  the  whole 
business  of  reducing  hot  worts  consists ;  and  he  is  fully 
persuaded,  that  by  practising  it  with  Long's  sacchar- 
ometer  and  an  attached  thermometer,  all  may  be 
accomplished  in  one  minute  which  has  often  occupied 
an  hour  in  referring  and  computing,  besides  giving 
incorrect  results. 
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CHAPTER  VIII. 

HOPS. 

USE,  llfTRODUCTIOir,  AND  HISTO&T — PROGRESS  AND  CULTIVATION — DRY   AND 

SWEET    WINES — TEA — OLD  AND  NEW  OPINIONS — BAVARIAN   LADIES ^HOP 

GROUNDS — LUPULINE — CONDITION — TESTS— CAUSES— FRAUDS — NBtrTARIUlI 
— THE  GOOD  ARTICLE — SEEDS— BAGS  AND  BAGGING — THE  HOP  CONVEKTOR 
— STEAM  PIPES  AND  HEATED  FURNACES — PRESSURE  AND  REGULATION  OP 
STEAM — MISREPRESENTATIONS  BT  COPPERSMITHS — HUMULINB  PATENT — 
ABSTRACT  OF   DUTIES. 

The  brewer  having  made  the  most  and  best  of  the  malt 
and  water  committed  to  his  care,  by  converting  it  into 
wort,  now  unpalatably  sweet  and  viscous,  whether  ob- 
tained by  the  patent  machinery  or  otherwise,  his  next 
object  is  to  bring  this  wort  into  a  potable  state,  and  to 
ensure  the  permanence  of  its  virtue :  this  is  done  by 
converting  a  portion  of  it  into  alcohol,  which  important 
change  is  effected  by  means  of  fermentation ;  prepa- 
ratory to  which,  an  impregnation  with  some  additional 
substance  calculated  to  produce  the  desired  flavour  and 
durability,  has  ever  been  found  necessary  ;  and  various, 
according  to  the  circumstances  of  taste,  custom,  and 
restriction,  have  been  the  substances  used  and  the  mode 
of  using  them. 

Liebig  observes  in  the  second  edition  of  his  Che- 
mistry, page  320,  that  most  of  the  blossoms  and  vege- 
table substances  that  yield  a  scent,  owe  it  to  a  volatile 
oil  that  exists  in  them ;  but  that  others  do  not  emit 
odour  except  when  they  imdergo  decomposition  or 
change  ;  and  he  notices  that  different  kinds  of  tobacco, 
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like  different  wines,  are  distinguished  from  each  other 
by  having  different  odoriferous  substances  generated 
together  with  their  nicotine.  He  thinks  it  also  pro- 
bable that  the  odorous  principle  peculiar  to  each  of 
various  vegetable  substances  is  newly  formed  during  the 
fermentation  of  the  saccharine  juices  of  the  plants. 
Very  small  quantities  of  elder,  violet,  cowslip,  or  linden 
blossoms,  added  to  a  fermenting  liquid,  are  sufficient 
to  impart  a  much  stronger  taste  and  smell  than  could 
be  derived  from  the  water  distilled  from  a  hundred 
times  those  quantities.  Thus  the  various  kinds  of 
Bavarian  beer  are  distinguished  by  different  flavours 
given  them  by  fermenting  small  quantities  of  the  herbs 
and  blossoms  of  plants  with  the  worts ;  and  sage  and 
rue  of  various  species  are  added  as  a  bouquet  for  fraudu- 
lent purposes,  to  wines  fermented  on  the  borders  of  the 
Rhine ;  though  he  says  that  "  the  fictitious  perfume 
thus  obtained  differs  from  the  genuine  aroma  by  its 
inferior  durability,  and  by  being  gradually  dissipated." 

But  it  is  not  so  much  for  the  sake  of  introducing  a 
bitter  that  shall  neutralise  the  disagreeable  sweet  of 
malt  wort,  as  for  the  intention  to  add  a  stimulus  and 
attendant  flavour,  as  imparted  by  these  bouquets  of 
flowers,  that  the  blossom  of  the  hop  has  become  the 
nosegay  of  the  British  brewery.  For  information  on  the 
use  of  this  aromatic  acquisition,  the  author  may  next 
refer  to  Dr.  Ure,  who  attributes  its  peculiar  virtues  to  a 
yellow  pulverulent  substance  which,  when  distilled  in 
water,  affords  about  2  per  cent  of  a  colourless  volatile 
oil,  the  basis  of  its  flavour,  to  which  the  much  admired 
aroma  of  the  plant  is  justly  attributed  ;  that  it  dissolves 
in  water  very  readily,  and  that  it  contains  sulphur, 
because  it  blackens  solutions  of  silver  and  acetate  of 
ammonia.  With  respect  to  this  boUing,  however,  we  do 
not  see  that  in  the  Bavarian  and  Rhenish  provinces  it  is 
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adopted  as  a  means  of  preserving  the  aroma ;  though 
the  expedient  may  have  been  introduced  in  England 
instead  of  a  better,  and  habit  has  confirmed  the  prac- 
tica  Without  attempting  to  dispute  with  profound 
chemists  and  experienced  brewers,  the  author  must  say 
at  the  outset,  that  he  altogether  disagrees  with  the 
plan,  and  that  as  soon  as  the  principles  of  this  staple 
article,  and  of  the  dealers  in  it,  have  been  duly  ex- 
amined, he  shall  again  embody  his  reasons  for  this 
difieroAce,  and  set  them  forth  more  fully  than  before ; 
and  he  cannot  yet  do  otherwise  than  entertain  the  idea 
that  some  of  the  sulphur  noticed  by  the  Doctor  is  drawn 
from  the  drying  fuel,  or  from  the  sulphurous  bleaching 
matter  that  many  growers  illegally  employ  in  "  getting 
up"  their  hops :  a  crime  practised  by  a  similar  class  of 
sinners  in  the  manufacture  of  malt  also. 

This  excellent  plant,  the  hop,  as  well  as  sugar,  has 
long  been  justly  appreciated,  and  is  well  adapted  in  its 
admirable  nature  to  suit  the  service  of  man;  for  it 
appears  to  have  been  cultivated  from  time  immemorial, 
though  it  has  not  had  its  physician  to  commend  its 
virtues  quite  so  strongly  as  the  latter;  nevertheless, 
we  have  an  old  authority  in  Pliny,  who  describes  it 
as  a  plant  reared  in  Germany  in  his  day,  as  a  pickle  or 
preservative  relish  to  beer,  and  as  entwining  itself  round 
other  wiUows  with  which  the  Netherlands  then  abounded; 
and  his  words  in  one  instance  are  very  plain :  "  Lupo 
salictario  Oermani  suam  condiwnt  cerevisiam"  Another 
remarkable  fact  is,  that  the  word  lupus  did  not  only 
signify  a  hop,  but  any  thing  bitter,  or  having  more  bite 
than  another,  as  a  wolf,  a  pike,  a  spider,  a  hook,  b,  bit  or 
snaffle,  and  the  like ;  whence  also,  by  an  idiomatic  eon- 
traction  which  marked  the  language  of  barbarous  Europe 
in  those  days,  come  lop,  to  cut  short  or  bite  off,  and  by 
corruption  hop  ;  or  the  Romans  may  have  borrowed  the 


DRY   WINES.  241 

latter  teim  from  the  Germans  and  harmonised  it  to 
their  own  language,  and  introduced  Iwpvl/U8^  a  dimi- 
nutive of  lupuSy  because  they  found  the  hop  to  be  a 
litde  hitter.  We  may  very  reasonably  suppose  that 
British  malt  or  barley  wines  were  drunk  in  an  unboiled 
state  prior  to  the  introduction  of  that  ingredient  as  a 
general  bitter,  just  as  home-made  wines  are  now,  and 
that  boiling  was  deemed  the  readiest  way  of  employing 
it  in  large  quantities,  as  would  undoubtedly  have  been 
likewise  the  case  if  the  public  taste  or  the  perishable 
quality  of  the  grape  wines  had  been  such  as  to  demand 
the  addition  of  the  essential  oil,  &c.,  of  other  plants, 
such  as  hops,  for  instance;  but  grape  wines  are  not 
boOed  in  the  ordinary  treatment,  and  yet  their  attenua- 
tion is  perfect,  and  many  of  them  are  not  prone  to 
acidity. 

Of  course,  dry  wines  are  here  alluded  to,  and  those 
generally  used  in  this  coimtry ;  though  we  know  that 
some  of  the  French  domestic  sorts  are  highly  concen- 
trated and  luscious,  resembling  syrups,  a  state  to  which 
boiling  with  brandy  and  aromatic  seeds  is  necessary. 
In  Italy  and  Spain,  also,  to  hear  of  wines  being  boiled 
to  concentrate  the  sweet  principle,  and  to  retard  the 
formation  of  alcohol,  is  not  an  uncommon  thing. 
Boiled  wines  are  of  great  specific  gravity  and  dark 
coloiu*,  and  are  designed  for  admixture  with  the  produce 
of  bad  vintages  and  a  certain  quantity  of  alcohol  and 
other  surreptitious  qualification.  Sherry,  Malaga^  Tinto, 
Sherbet,  Cyprus,  and  many  others,  are  either  sophis- 
ticated or  are  imitated  by  the  aid  of  the  syrup  wines, 
from  which  they  derive  foreign  colour,  alien  aroma, 
borrowed  sweetness,  and  stolen  spirit.  Wines  are  never 
boiled  to  improve  their  bouquet,  or  to  render  them 
superior  to  the  natural  productions  of  such  fruit  as 
contains  the  essentials  in  adequate  proportions ;  but  oil 
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the  contrary,  instances  are  on  record  where  the  boiling 
principle  has  for  its  object  the  deterioration  and  trans- 
formation of  the  vinous  property  for  some  commercial 
fraud,  or  perhaps  for  an  ecclesiastical  deception.  For 
instance,  Marco  Paulo  found  that  the  Mahomedans  of 
Tauris,  as  much  as  500  years  ago,  swindled  their  pro- 
phet by  boiling  the  juice  of  the  grape  for  the  purpose  of 
changing  its  character  and  name,  and  thus  removed  the 
impediments  which  their  religious  faith  had  placed  be- 
tween their  enjoyment  and  their  duty;  like  the  old 
woman  at  Newcastle,  who,  being  a  teetotaller,  dipped 
rolls  in  gin  and  ate  them,  to  evade  the  penalties  to  be 
inflicted  on  her  if  she  drank  ardent  spirits. 

It  was  imdoubtedly  from  this  principle  of  drawing 
out  virtue  by  heat  that  people  first  began  to  boil  hops ; 
and  they  did  the  same  with  the  leaves  of  the  Thea  plant, 
now  universally  called  tea  by  our  countrywomen,  when 
it  was  first  imported  into  Europe  in  1610,  by  the  Dutch 
East  India  Company,  and  into  this  country  in  1666,  by 
Lords  Arlington  and  Ossory,  whose  names  are  in  other 
respects  familiar  to  us.  At  first  it  was  so  highly  es- 
teemed that  it  sold  as  high  as  66«.  per  lb. !  but  being 
easily  breived,  it  began  to  supplant  the  hop  and  hopped 
beverage  at  the  tables  of  the  great ;  and  accordingly 
the  first  duty  imposed  upon'  the  consumption  of  this 
commodity  was  Sd.  per  gallon  on  the  infusion  when  sold 
in  coffee-houses  ;  but  this  mode  of  levying  a  duty  was 
soon  removed,  the  leaf  became  more  common,  and  many 
ludicrous  instances  arose.  One  elderly  lady,  among 
others,  had  a  nephew  in  the  East  India  House,  who 
sent  her  a  pound  of  this  precious  exotic  treasure  as  a 
present,  with  which  she  was  so  greatly  delighted  that 
she  boiled  the  whole  of  it  in  a  large  pot  or  fisimily  cop- 
per, as  the  temperance  societies  of  to-day  are  accus- 
tomed to  do  when  they  regale  large  assemblages  of 
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proselytes  at  their  speech-makings;  and  having  done 
this,  she  invited  her  friends,  consisting  of  relatives  and 
neighbours,  to  partake  of  the  delicious  treat  sent  by 
Joseph :  such  is  the  laughable  origin  of  tea  parties  in 
England ;  and  why,  we  can  ask,  may  it  not  be  equally 
ridiculous  to  see  an  old  woman  of  a  brewer  boiling  hops, 
when  she  can,  as  the  tea-makers  do,  extract  their  aroma 
by  infusion  in  hot  water  ?  That  this  is  the  main  pur- 
pose for  which  worts  are  boiled,  was  evident  to  a  writing 
brewer  of  extensive  experience  in  the  last  century,  who 
justly  remarked  that  the  process  of  brewing  for  malt 
distillers  was  the  same  as  for  ale  and  beer,  except  that 
in  the  former  the  hops  were  omitted,  and  consequently 
the  boiling  also. 

In  the  first  chapter  of  this  volume,  the  history  of 
brewing  is  brought  down  below  the  time  of  introducing 
the  hop,  in  1524,  from  the  Netherlands,  to  which 
country  the  plant  appears  to  have  been  indigenous,  as 
it  was  successfully  cultivated  there  in  the  14th  century, 
and  of  course  had  grown  there  ever  since  the  time 
noticed  by  Pliny,  the  Roman  naturalist.  The  first 
licenses  for  the  sale  of  beer  in  this  country,  making  it  a 
monopoly,  were  granted  in  1552,  the  last  year  of  Ed- 
ward VL  In  Elizabeth's  reign,  we  are  informed  that 
the  daughters  of  the  nobility  and  gentry,  after  feeding 
their  poultry,  breakfEisted  at  7  on  hot  meat  and  ale, 
and  dined  at  11,  except  in  cities,  where  the  dinner  hour 
was  at  noon;  and  the  national  beverage  had  then 
attained  such  celebrity,  that  brewings  of  it  were  appro- 
priated, as  fancy  chose,  to  every  little  occasion,  as  bride 
ale  to  weddings,  leet  ale  to  court  meetings,  larnb  ale  to 
sheep  shearings,  and  clerk  ale,  which  was  prepared  by 
parish  clerks,  whose  congregations  frimished  them  with 
provisions  during  the  week,  feasted  with  them  on  Sun- 
days, and  bought  the  ale  of  them  as  compensation  to 
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them  in  Keu  of  salary.  Thomas  Tusser,  a  celebrated 
agricultural  poet  of  that  age,  wrote  thus  in  praise  of 
the  hop : 

**  The  hop  for  his  profit  I  thus  do  exalt, 
It  strengtheneth  drinke  and  it  favoureth  malt ; 
And  being  well  brewed,  long  kept  it  will  last, 
And  drawing  abide,  ifi/e  draw  noi  toofoA^^ 

Tlius  far  the  progress  of  brewing  till  the  hop  had 
become  a  staple  commodity ;  but  a  question  may  arise  as 
to  the  article  employed  to  bitter,  to  spice,  or  to  preserve 
the  ale  before  the  value  of  the  hop  plant  was  discovered. 
Allusion  has  already  been  made  to  certain  exciting 
drugs  in  which  the  people  indulged  when  luxurious 
drinking  was  prohibited,  and  probably  narcotics  were 
likewise  mingled  with  their  drink.  It  is  observed  by 
Sir  H.  Davy,  in  his  agricultural  chemistry,  that  the 
diffiision  of  the  bitter  principle  in  the  vegetable  king- 
dom is  very  extensive,  and  that  besides  the  htmmlus 
lupvius  or  hop,  it  is  found  abundantly  in  the  spartium 
scoparium  or  common  broom,  the  anthemis  nobilis  or 
chamomile,  and  in  quassia,  amara,  and  excelsa;  from 
each  of  which  substances  it  is  extracted  by  the  action 
of  water  or  alcohol  and  evaporation,  is  usually  of  a  pale 
yellow  colour,  is  of  great  importance  in  the  art  of 
brewing,  and  is  likewise  taken  as  medicine,  and  is  a 
check  to  fermentation  and  a  preservator  of  fermented 
liquors,  consisting,  like  the  narcotic  principle,  chiefly  of 
carbon,  hydrogen,  and  oxygen,  with  a  little  asote,  and 
may  be  extracted  from  hops  by  infusing  them  for  some 
time  in  cold  water.  This  certainly  is  the  simplest  pro- 
cess possible,  and  shows  that  the  oil  and  bitter  of  plants 
may  be  drawn  out  by  other  means  than  boiling,  which 
is  expensive  and  dangero.us.  In  some  parts  of  Sweden, 
at  this  day,  the  menyanihes  tri/oliata,  water  trefoil,  or 
buckbean,  is  dried  and  used  as  a  substitute  for  hops ; 
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and  it  undoubtedly  makes  an  excellent  English  sudorific 
draught  for  the  radical  expulsion  of  rheumatic  gout, 
when  infused  hot  with  ginger,  horse-radish,  and  sassa- 
fras, to  which  it  imparts  an  agreeable  bitter  and  a  deep 
colour;  and  there  is' no  doubt,  from  the  extreme  bitter 
of  the  little  pink  centaury,  noticed  by  liebig  as  emit- 
ting an    agreeable  and  penetrating  odour  when  fer- 
mented, but  that  it  is  still  used  by  some  country  people 
in  the  impregnation  of  their  home-brewed  harvest  beer ; 
and  if  the  object  be  to  make  their  bodies  pliant  by 
reducing  their  flesh,  it  will  strictly  answer  their  end. 
The  use  of  broom  is  very  common  with  poor  people  to 
whom  the  purchase  of  hops  is  an  object,  and  so,  in  some 
villages,  is  that  of  wormwood,  the  artemisia  absinthittmi, 
and  of  mugwort,  the  artemisia  vulgaris  of  botanists ;  and 
a  tradition  prevails  that  this  genv^s  of  plants,  which  is 
dedicated  to  Artemis  or  Diana,  was  medicinally  em- 
ployed to  prevent  the  ravages  of  the  plague  during  its 
malignance  on  the  Welsh  borders.     At  aD  events,  the 
inhabitants  of  Coalbrookdale,  where  wormwood  grows 
wild  in  abundance,  well  know  its  use  as  a  bitterer  and 
flavourer  of  ale,  though  the  ale  becomes  disagreeable 
when  it  has  been  a  few  days  on  the  tap.     Hyssop,  (hys- 
sopus  officinaiis,)  the  Scripture  purgative,   and  hore- 
hound,  {marrubium  wlgare^  are  also  found  among  the 
old  catalogues  of  medicinal  bitters  used  by  our  ances- 
tors in  the  preparation  of  their  daily  beverage,  and  are 
commonly  found  growing  in  the  gardens  of  old  cottages 
and  &rm-houses,  sometimes  with  a  httle  superstitious 
reverence  attached  to  their  character,  and  are  abundant 
in  crofts  and  in  the  highway  sides  in  some  of  our  vil- 
lages of  ancient  standing,  as  hops  are  in  the  hedges  of 
gardens,  orchards,  stackyards,  and  the  like.      Of  late 
years,  quassia  has  been  much  recommended  by  druggists 
as  an  improving  accompaniment  to  the  hop  ;  and  more 
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recently  still,  chirayetta,  a  foreign  herb  much  resembling 
centaury  in  its  stalk,  and  said  to  contain  as  much  warm 
and  nutritive  bitter  in  a  scruple  as  hops  in  a  pound,  or 
350  scruples ;  some  people  affirm,  however,  that  chirayetta 
is  not  equal  to  quassia  as  an  active  preservative  and 
wholesome  stimulant  to  the  alcohol  of  the  wort,  though 
chirayetta  costs  Ss.  per  pound,  and  quassia  may  be  had 
at  some  warehouses  for  about  6d.  With  all  these  inno- 
vations, the  British  public  need  not  be  apprehensive 
that  the  hop  will  suddenly  lose  the  good  character  which 
it  has  attained  in  this  country,  and  has  now  preserved 
more  than  three  centuries,  unimpaired  by  substitution, 
adulteration,  or  prohibition. 

Such  was  the  demand  for  the  hop  when  first  brought 
into  this  country  as  an  article  of  commerce,  in  1524,  as 
above  named,  or  in  1530  as  affirmed  by  others,  and  so 
great  was  the  excitement  caused  in  the  minds  of  the 
authorities  lest  the  consumers  should  shorten  their  days 
and  ruin  their  posterity,  that  an  Act  of  Parliament  was 
shortly  afterwards  passed  to  prevent  its  further  use; 
but  the  stricter  the  prohibition,  the  greater  was  the 
avidity  to  obtain  it ;  and  instead  of  its  being  put  down, 
it  became  so  common,  and  its  culture  had  increased  to 
such  an  extent,  that  in  the  year  1644,  the  25th  of 
Charles  L,  an  excise  of  twopence  per  gallon  was  put 
upon  beer,  and  the  brewers  were  forbidden  to  use  any 
other  bitter  or  drug,  or  any  ingredient  whatever  except 
hops,  for  the  impregnation  of  their  sale  worts. 

Malt,  however,  had  been  an  excisable  article  from  the 
year  1367,  when  a  tax  of  fourpence  per  quarter  was  put 
upon  it  by  the  same  policy  which  passed  the  restraint 
upon  men's  appetites,  the  said  quarter  of  malt  being 
then  equal  in  value  to  an  ox,  and  six  oxen  to  a  tun  of 
good  wine.  The  fact  was,  that  the  people  found  by 
experience  that  all  other  herbs  and  flowers  were  very 
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&r  inferior  to  the  bloom  of  the  hop,  being  generally 
coarse,  rank,  and  less  permanent.  Indeed,  no  other 
substitute  has  yet  been  proposed  at  all  likely  to  super- 
sede the  gratefulness  of  its  fine  aroma,  to  say  nothing 
of  the  warm  and  cheering  bitter  peculiar  to  itself; 
though  it  cannot  be  denied  that  gentian,  quassia,  and 
perhaps  chirayetta,  may  be  advantageously  used  with 
the  hops  in  times  of  scarcity  and  consequent  dearth, 
such  as  the  failure  of  a  season  or  two  might  and  would 
occasion ;  for  at  such  times  the  price,  or  the  supply  at 
any  price,  precludes  their  exclusive  use  in  the  brewery 
throughout  the  year,  particularly  in  the  manufacture  of 
''  India  ah"  (for  which  see  more  at  large  in  chapter 
XVUI.) ;  and  here  gentian  may  be  necessary. 

In  case  of  such  a  climax  as  this,  though  forbidden  by 
strict  law,  men  would  be  justified  by  reason  and  com- 
mon sense  in  resorting  to  expedients  such  as  satisfied 
their  fore&thers ;  and  it  would  only  be  an  act  of  gra- 
titude to  Providence  to  gather  such  shrubs  and  herbs 
for  the  use  of  man  as  are  next  best  to  the  hop,  being 
the  most  prolific  of  the  essential  oil  and  bitter.  Under 
other  circumstances,  any  deviation  from  the  established 
alliance  between  malt  and  hops  would  be  unjustifiable 
in  a  pecuniary  as  well  as  a  moral  sense ;  for  brewers 
have  been  brought  to  know,  that  though  "  more  power- 
ful bitters  than  hops  may  perhaps  be  found,''  yet  '^  the 
bitter  can  be  of  no  use  without  the  preservative  pro- 
perty." Grentian  and  quassia,  as  observed  many  years 
since,  '^may  be  wholesome  and  useAil  when  taken  as 
medicines,  but  if  introduced  in  beer,  they  would  not 
fiiil  to  cause  a  rapid  decrease  in  the  sale,"  because  they 
do  not  possess  either  the  fine  rich  aroma  or  the  pre- 
servative excellence  peculiar  to  the  hop ;  and  the  author 
wiD  be  candid  enough  to  admit  the  old  principle,  founded 
on  experience,  without  recourse  to  law,  that  "  the  entire 
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stock  in  trade  of  any  druggist,  although  the  value  of  it 
may  amount  to  «jP20,000,  is  not  worth  the  cost  of  a 
shilling  to  any  brewer  for  the  purpose  of  improving  the 
flavour,  or  in  any  way  contributing  to  the  strength,  of 
malt  liquor,  otherwise  than  as  the  articles  may  be  900- 
charine  .*"  an  argument  which  the  uninitiated  will  find 
more  fully  discussed  in  the  17th  chapter  of  this  treatise. 
Lance  has  undertaken  to  tell  us,  on  the  authority  of 
some  chemist,  tliat  "  a  rich  wort  sheathes  off  the  pores 
of  the  hop,  and  is  unfit  to  extract  the  bitter ;"  which 
he  wishes  to  confirm  by  comparison  with  green  tea^  a 
quarter  of  an  ounce  of  which  will  not  yield  the  same 
flavour  with  water  sweetened  with  the  same  quantity  of 
sugar  that  would  be  necessary  to  sweeten  it  afterwards, 
that  it  would  if  immersed  in  simple  water.  This  may 
be  true ;  but  brewers  usually  work  out  their  half-spent 
hops  or  their  beer  or  return  wort,  in  order  to  lessen  the 
waste  here  anticipated ;  and  this  furnishes  an  additional 
argument  why  they  ought  not  to  be  boDed.  He  also 
says,  that  the  plant  was  known  in  England  previously  to 
1524,  and  that  in  many  places  it  grew  wild  by  the  sides 
of  hedges,  and  its  young  shoots  were  often  gathered  by 
the  poor,  and  eaten  as  an  esculent  vegetable ;  as  they 
still  are  by  many  who  are  not  precisely  poor,  and  are 
preferred  to  asparagua  He  likewise  mentions  the  pro- 
hibition put  upon  them  and  sulphur  by  Henry  VIIL ; 
but  he  does  not  tell  us,  any  more  than  his  antetype 
Scot,  whether  in  those  days  the  worts  were  boiled,  or 
whether  they  were  infused  separately,  as  we  do  tea  and 
various  herbs,  and  were  added  afterwards ;  but  we  may 
infer  from  above,  that  before  the  introduction  of  the  hop 
as  an  improver  of  malt  liquor,  the  beverage  was  gene- 
rally termed  ale,  or  at  least  the  stronger  portion  of  it, 
the  hopped  liquor  being  then  designated  b^sre,  to  distin- 
guish it  from  the  ale,  in  which  herbs  were  decocted 
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In  old  dictionaries  we  find  new  ale  called  miistumiy 
wliich  is  a  general  term  for  a  drink  not  brought  to 
maturity;  as  Pliny  calls  honey  that  has  not  purified 
itself  by  working,  "meUis  mustem  fructus  ;*'  and  the 
term  goes  farther,  as  the  same  author  has  ''  Cdseua  mus- 
teus"  for  fresh  cheese,  and  "  liber  musteus/'  a  new  book ; 
the  word  must,  therefore,  very  properly  applies  to  wort 
in  the  state  of  fermentation,  or  to  any  kind  of  liquor  in 
an  immature  state.  We  also  find,  in  the  same  fountains 
of  information,  "  gill  aJe,"  described  as  "  cerevisia  hede- 
racea;"  but  the  ivy  thus  called  gill  is  the  chamcecisatiSy 
hedera  terrestrisy  or  groimd  ivy:  a  low  creeping  plant, 
called  in  Gloucestershire  " gm-go-by-tiie -hedge"  more 
viscous  than  hop,  buckbean,  or  white  briony,  and  found 
in  vocabularies  by  the  term  alehoof;  so  that  this  seems 
to  be  the  plant  which  distinguished  ale  from  beer  in  the 
reign  of  Elizabeth,  and  with  which  is  associated  the 
word  gilly  a  small  measure  of  half  a  pint,  or  in  London 
and  some  other  places  only  a  quarter ;  though  it  seems 
from  the  hoofs  of  the  Saxon  peg-tankards,  that  each 
man's  gill  in  their  day  was  a  half  pint.  At  one  time  it 
contained  a  seztary,  or  a  twelfth  part  of  a  gallon,  to 
which  the  Romans  had  an  equivalent  measure,  by 
Plautus  and  Quintilian  called  a  hemina,  holding  a 
twelfth  of  their  congivSy  which  rather  exceeded  our 
gallon. 

In  a  few  years  after  the  introduction  of  the  hop, 
people  found  out  a  method  of  keeping  their  beer  longer ; 
for  in  less  than  a  century  it  had  attained  such  celebrity 
in  the  upper  classes  of  society,  that  even  bishops,  ever 
fond  of  good  doingd,  as  before  shewn,  were  enamoured 
with  its  charms,  like  the  Bavarian  ladies  of  the  present 
generation,  who  drink  it  regularly  out  of  tall  glasses,  as 
French  gentlemen  do  champagne;  and  so  delicious  is 
its  fiavour  in  that  region,  that  the  tables  of  the  rich  are 
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daily  furnished  with  it  in  preference  to  wine ;  and  surely 
it  would  be  better  both  for  the  health  and  the  purse,  if 
the  English  gentry  would  renounce  strong  wines  and 
ardent  spirits,  and  follow  their  example.  Indeed,  Dr. 
Ure,  never  very  ceremonious  in  compliment  to  the  trade, 
goes  so  far  as  to  say,  that  the  mystery  of  brewing  is 
more  philosophically  studied  and  incomparcMy  better 
understood  in  Munich  than  in  London,  and  throughout 
all  Bavaria  than  in  England,  which  he  has  ascertained 
"  during  several  excursions  into  Germany." 

Having  said  as  much  as  necessary  on  the  history  of 
the  hop,  the  nature  and  culture  of  the  plant,  and  the 
treatment  of  its  produce,  require  attention.  Professor 
Liebig,  who  has  deeply  interested  himself  with  the  sub- 
ject, has  ascertained  that  hops  contain  much  potash, 
soda,  phosphoric  and  sulphuric  acid,  lime,  and  magnesia, 
though  he  does  not  find  any  such  superabimdance  in 
the  soil  where  they  have  grown;  nor  is  it  necessary, 
because  their  roots  strike  eight  or  ten  feet  deep  into  the 
soil,  and  search  out  the  materials  proper  for  nourishing 
the  bines;  and  hence  that  they  thrive  well  in  land 
which  in  fit  ingredients  is  comparatively  poor,  which  is 
the  case  with  all  other  plants  whose  roots  thus  extend 
themselves  in  search  of  food. 

The  variety  of  hops  brought  into  the  market  is  veiy 
great,  and  arises  from  many  causes,  of  which  the  prin- 
cipal are  soil,  situation,  culture,  method  of  picking,  dry- 
ing, and  general  management ;  but  the  most  precarious 
of  all  is  the  season.  Each  sort  is  distinguished  by  a 
name,  such  as  the  county  or  district  in  which  it  grew, 
and  some  are  named  after  celebrated  growers  or  dealers. 
Richardson  found  that  the  North  Clays,  so  called  from 
the  stiff  land  in  Nottinghamshire  where  they  grow,  were 
the  rankest  in  taste,  and  fetched  a  better  price  with  a 
certain  class  of  buyers  than  those  from  Kent,  though 
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not  generally  so  high  as  the  Faniham  variety ;  but  that 
to  persons  unaccustomed  to  North  Clays,  their  rankness 
approaches  to  nauseousness,  particularly  while  the  beer 
is  new,  and  remains  for  a  considerable  time,  imless  the 
accompanying  extract  from  malt  has  great  strength  to 
cover  it ;  and  that  therefore  they  appear  to  be  fitter  for 
strong  beers  brewed  to  keep  long,  than  to  any  others. 

Famhams  are  in  high  repute,  though  not  worth  the 
price  to  the  brewer  that  is  usually  given  for  them,  unless 
the  proximity  of  his  residence  be  a  consideration  in 
their  favour ;  and  the  county  of  Kent  at  large,  though 
pre-eminent  both  for  strength  and  flavour  in  a  general 
way,  diflTers  in  its  produce  according  to  soil  and  season, 
the  one  being  sometimes  suitable  to  the  other,  and 
sometimes  quite  the  contrary.  Those  grown  in  the 
neighbourhood  of  Canterbury  have  been  much  prized 
for  their  superiority,  but  that  is  not  invariable.  The 
Wealds  are  celebrated  in  some  of  the  southern  and  mid- 
land coimties ;  but  in  the  more  northerly,  as  Cheshire, 
Lancashire,  &c.,  Worcesters  are  preferred  for  their  mild- 
ness, and  for  the  grateful  sensation  which  they  yield  to 
the  palate ;  some  use  a  few  Sussex  or  Rents  with  them, 
but  the  generality  of  brewers  in  thos0*  counties  reject 
the  growth  of  Kent  as  unpleasing  to  their  customers. 
Sussex  is  truly  a  hop  county,  and  its  produce  is  in  great 
request  in  some  districts,  whereas  in  others  they  are 
guarded  against  with  vigilant  caution  from  having,  ac- 
cording to  the  local  taste  of  those  parts,  an  intolerable 
smat<;h,  which  is  a  property  distinct  from  the  absolute 
bitter.  Persons  accustomed  to  the  Worcesters,  and  ac- 
cordingly to  mild  ale,  usually  designate  such  as  is  brewed 
with  Kents  by  the  term  porter  ale ;  but  it  must  be  re- 
marked, that  the  stronger  and  purer  the  clear  native 
bitter  of  the  hop,  the  better  will  it  withstand  the  casual- 
ties of  site  and  season.     Kent  produces  more  than  all 
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the  rest  of  England,  which  proves  them  to  be  most  in 
demand ;  and,  as  already  observed,  those  from  the  east 
are  often  preferred  for  their  more  pleasant  flavour ;  but 
the  preference  is  far  from  uniform.  For  example,  in 
1844,  those  called  Mid-Kents  were  considered  the  best 
grown,  and  consequently  were  worth  the  most  money, 
notwithstanding  how  often  the  reverse  happens.  Nothing 
but  a  knowledge  founded  on  direct  observation  each 
season,  will  enable  a  brewer  to  purchase  profitably  and 
judiciously. 

As  quality  differs,  so  also  does  quantity,  not  only  with 
regard  to  relative  strength  and  relish,  but  also  from 
variations  of  season ;  but  to  attempt  to  define  the  exact 
quantity  for  each  distinct  month  of  the  year,  or  the 
quality  best  suited  to  any  approaching  season,  would  be 
ridiculous,  even  if  the  taste  of  the  consumer  had  been 
previously  ascertained  by  study ;  but  generally  speaking, 
the  small  delicate  leaf  of  the  Goldings,  the  Kents,  and 
the  Worcesters,  has  its  share  of  admirers ;  but  the  more 
durable,  either  in  malt  liquors  or  out  of  them,  are  those 
that  are  full-grown,  as  ripe  as  possible,  and  with  a  strong 
thick  leaf,  which  retains  its  virtues  longer  than  a  thin 
one.  The  portions  called  "  choice,"  which  are  every  year 
picked  early  while  pleasant  and  young,  and  brought  to 
market  in  an  unripe  state,  to  make  a  show  and  please 
the  &stidious  gentleman,  are  deficient  both  in  flavour 
and  in  quality,  which  render  them  quite  imfit  for  the 
purpose  of  any  establishment  conducted  as  a  common 
sale  brewery  by  an  experienced  man,  though  they  may 
captivate  butlers,  and  keep  well  enough  in  the  cool 
vaults  of  an  old  English  mansion.  Hops  do  not  possess 
all  other  good  properties  in  proportion  to  their  strength ; 
and  under  this  consideration  the  author  engages  the 
palest  and  mildest  for  light  fresh  ales,  the  strongest  and 
most  aromatic  for  the  stronger  pale  taps,  and  the  care- 
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fully  picked  Famhams  for  exportation  and  for  country 
imitation  of  the  London  ales ;  whilst  those  Rents  of 
darker  colour  and  more  pungency  or  sting,  which  per- 
haps are  likewise  a  little  astringent,  suit  his  idea  the 
best  when  preparing  for  porter  or  long  keeping.  The 
brewers  in  the  hop  counties  prefer  the  growth  of  their 
own  locality,  though  not  always  with  perfect  wisdom ; 
and  many  of  the  best  of  their  samples  are  sent  to  the 
London  market,  where  they  are  bought  with  avidity 
when  in  good  condition,  by  the  more  liberal,  enlightened, 
and  scientific  portion  of  the  extensive  merchants  and 
brewers ;  for  the  Scotch  and  other  country  traders  have 
of  late  either  taught  the  Londoners  by  their  example, 
or  have  stimulated  them  by  competition,  to  the  produc- 
tion of  the  very  best  and  most  splendid  pale  beers  any 
where  now  to  be  found ;  though  they  cannot  deny  that 
the  quality  and  flavour  of  London  porter  has  of  late 
years  gradually  fallen  off,  from  a  cause  fully  explained 
in  our  chapter  on  " Porter" 

Some  brewers  attend  too  much  to  the  colour  and  too 
little  to  the  odour  of  the  hop,  and  thus  expose  them- 
selves to  the  fraudulent  practices  of  the  growers,  and 
thereby  perpetuate  the  evil  According  to  Lance,  whose 
"  Hop  Farmer"  is  one  of  the  best  written  and  most 
scientific  books  ever  yet  published  in  relation  to  the 
culture  of  this  plant,  and  the  management  of  its  off- 
spring, Lord  Kenyon  convicted  a  deader,  so  far  back  as 
1795,  in  a  penalty  oi  fivepovmds,  for  scenting  or  adding 
some  species  of  drug  to  his  hops,  by  which  their  natural 
colour  and  odour  had  been  altered ;  and  notwithstanding 
the  liability  that  exists  at  the  present  time,  as  it  did 
then,  the  growers  in  certain  districts  vie  with  each  other 
in  their  several  efforts  to  consume  the  largest  quantity 
of  brimstone  with  the  greatest  success  in  the  drying 
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of  their  hops,  that  they  may  give  them  an  artificial  good 
colour,  their  own  hue  being  too  often  in  accordance  with 
the  nature  of  the  fiiel  burnt,  or  the  matter  evaporated 
by  it  under  the  drying  oast :  thus  a  green  tinge  is  im- 
parted by  burning  charcoal,  aided  by  the  fumes  of  sul- 
phur and  saltpetre,  partially  coating  the  original  brown 
of  the  blossom  with  a  yellow,  bright  in  proportion  to  the 
fraudulent  skill  and  charge  exerted  to  give  to  decayed 
age  the  hale  bloom  of  youth,  thereby  seeking  to  provoke 
a  repetition  of  that  vengeance  which  induced  the  go- 
vernment under  Henry  VIII.  to  attempt  at  the  abolition 
of  the  plant  from  within  his  territories: — enough,  in- 
deed, to  startle  the  sensitive  nerves  of  a  political  wise- 
acre, whose  heroism  led  him  to  publish  the  following 
curious  libel  in  the  Mark  Lane  Express  of  the  4jth  of 
April,  1842:— 

"  New  Tariff, — The  hop-growers  will  not  escape  the 
New  Tariff,  although  the  import  duty  on  foreign  hops  is 
not  altered.  Quassia,  a  well-known  but  pernicious  sub- 
stitute for  the  hop,  now  pays  a  duty  of  8i.  Vis,  6d  per 
cwt.,  which  is  to  be  reduced  to  10«.  per  cwt.  This  heavy 
duty  was  intended  to  be  pi-ohibitory ;  the  reduction  of 
the  duty  wiU  operate  as  a  premium  for  using  it,  and  the 
public  may  be  poisoned  at  a  cheaper  rate/'  Silly  mortal ! 
Of  all  ignorant  beings  that  breathe,  the  really  ignorant 
cockney  is  the  most  ridiculously  ignorant.  Henry  IIL 
granted  a  charter  to  Newcastle  for  digging  and  coasting 
coals  to  London,  but  the  sagacity  of  the  natives  "  born 
within  the  ring  of  Bow  bells,"  led  them  to  petition  Par- 
liament in  the  following  reign  to  remove  them  as  a 
nuisance,  and  had  their  prayer  granted ;  and  a  subse- 
quent generation  cried  down  hops  as  a  poison !  Brewers, 
be  it  known  to  such,  can  obey  laws  as  well  as  other 
men,  and  can  revere  them  as  truly,  and  laugh  at  such 
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abject  nonsense  into  the  bargain ;  but  they  cannot  laugh 
at  a  deceitiul^  practice,  which  brings  on  them  an  odium 
that  thej  have  not  earned 

Few  hops,  besides  the  best  and  most  carefully  picked 
Famhams,  come  to  market  in  their  natural  state  of 
colour,  and  particularly  of  those  sold  to  grocers  for  do- 
mestic consumption ;  and  those  that  are  accounted  the 
best  Famhams  are  commonly  picked  too  early  for  the 
mere  prizability  of  colour ;  by  which  means  the  perfec- 
tion and  permanency  of  the  natural  fluid  bitter  are 
sacrificed  to  appearance  and  delicacy  of  the  aroma. 
Good  and  uniformly  ripe  hops  are  generally  injured  by 
the  gilding  and  bleaching  extortion,  particularly  when 
they  are  designed  for  keeping,  the  sulphur  being  con- 
stantly disengaging  itself,  and  extracting  the  oil  and 
essence  of  the  hop ;  and  the  fraud  is  further  deepened 
by  an  enhancement  of  price  in  consequence  of  the 
green-yellow  colour  which  it  gives,  to  the  flowers ;  yet 
who  can  morally  blame  the  grower  for  thus  cajoling 
the  brewer  and  conforming  to  his  taste,  when  the  latter 
insists  upon  it,  and  pays  him  for  committing  the  de- 
ception ? 

No  hop  should  be  ^thered  till  nature  has  matured 
the  seed ;  for  with  it  the  juices  and  solids  constituting 
its  essential  aromatic  and  bitter  properties  wnll  also  be 
ripe ;  and  when  in  this  perfected  state,  the  nectarium 
or  pollen  will  be  in  larger  particles,  and  of  a  brighter 
yellow  than  is  usually  seen ;  the  seed  hard  and  brown, 
and  the  edges  and  tips  of  many  of  the  blossoms  tinged 
brown  also  ;  and  then  it  is  that  when  rubbed  in  the 
palm  of  the  hand,  they  appear  to  dissolve  into  a  resinous 
and  oily,  or  rather  a  viscous  matter,  and  emit  a  pungent 
and  gratifying  scent.  An  unbleached  sample  of  this 
description  is  of  real  service  to  the  brewer,  and  would 
be  equally  profitable  to  the   grower  if  he   would  be 
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honest,  because  of  the  additional  weight  consequent  to 
its  fulness  or  maturity. 

Besides  the  characteristics  of  hops  already  noticed,  a 
plenitude  of  seed  is  a  very  good  criterion  of  their 
quality,  not  for  the  sake  of  the  seed  itself,  so  much  as 
for  the  quantity  and  quality  of  the  farina  consequent 
on  the  existence  of  the  seed,  which  contains  within 
itself  a  bitter  pungent  fluid ;  for  it  is  well  known  that 
the  interior  of  the  seed  is  not  available  in  the  brewer's 
copper,  the  boiling  being  insufficient  to  break  its  liard 
though  brittle  shell ;  and  this  is  proved  by  the  extraor- 
dinary facts,  that  the  seeds  which  have  ripened  within 
the  influence  of  the  male  plant,  will  often  vegetate  after 
the  severe  treatment  of  boUing,  and  even  after  having 
passed  through  any  animal  that  has  fed  upon  them ; 
evidently,  it  is  advisable  that  the  seed  should  be  bruised 
if  we  wish  to  extract  its  virtue. 

Botanists  agree  that  nature  has  designed  the  nec- 
tarium  and  deposited  it  at  the  base  of  the  petals  of  all 
flowers  for  the  consumption  and  completion  of  their 
seeds ;  and  here  a  question  might  arise,  whether  the 
reduction  of  the  nectarium  by  the  ripening  seed,  added 
to  the  cost  of  this  weighty  and  at  present  useless  mat- 
ter, is  compensated  in  any  way,  so  as  to  induce  the 
brewer  to  give  preference  to  samples  abundantly  sup- 
plied with  this  first  of  criteria — ^seeA  Upon  reflection, 
comparison,  and  experience,  the  answer  is  at  once 
affirmative,  because — 

Firstly,  the  supply  of  farina  is  healthy,  and  more 
abundant  than  the  seed  requires  for  its  completion,  and 
the  farina  of  the  male  probably  aids  the  perfecting  pro- 
cess. 

Secondly,  the  globules  of  lupuline  of  each  blossom, 
when  inoculated  with  the  farina  of  the  male  plant  and 
sufficiently  ripe  (for  these  are  the  principal  necessary 
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conditions),  are  larger,  and  their  contents  are  more  pun- 
gent, oily,  and  resinous,  all  arising  from  their  perfected 
nature. 

Thirdly^  a  smaller  quantity  will  suffice  in  the  applica- 
tion, since  it  is  richer  in  the  bitter  and  aromatic  princi- 
ples, and  the  profit  of  the  farmer  is  increased  by  the 
additional  weight  of  such  accompaniments. 

It  is  also  to  be  observed,  that  the  growth  of  so  many 
seeds  in  each  blossom  tends  to  expand  the  leaves  and 
weaken  their  hold  on  the  strig  or  strombile,  in  which 
state  they  are  the  more  likely  to  break  off  the  petals 
and  become  wasted  in  high  winds,  or  during  the  pro- 
cess of  picking,  removing,  drying,  or  bagging.  To  this 
remark  only  one  objection  appears  applicable,  which  is, 
that  the  attentive  and  diligent  grower  will  avoid  such 
waste  by  every  means  within  his  reach;  for  as  his 
interest  is  here  at  stake,  he  will  gather  his  hops  before 
they  reach  this  extreme. 

In  order  to  mitigate  the  great  loss  usually  attendant 
on  the  practice  of  keeping  hops  from  one  season  to 
another,  many  futile  schemes  have  been  devised. 
Amongst  the  best,  it  has  been  proposed  to  prevent  the 
formation  of  a  "  wind-cake,"  or  dry  brown  exterior,  and 
for  their  better  preservation  generally,  to  subject  the 
pockets  to  a  reduction  of  one-half,  or  at  least  one-third 
of  their  bulk,  by  means  of  the  hydraulic  press,  or  of 
levers  and  screws,  and  to  smear  them  on  the  outside 
with  some  gelatinous  substance,  such  as  is  used  in  the 
manu&cture  of  oilease  or  tarpaulin ;  or  a  cheap  prepa* 
ration  of  petroleum  might  be  applied,  which  would 
amply  repay  those  brewers  who  make  it  a  practice,  in 
certain  states  of  the  market,  to  purchase  two  or  three 
years'  consumption ;  and  in  general,  when  the  price  does 
not  exceed  £b  per  cwt.,  the  speculation  answer»  well. 

Lastly,  of  frauds.    A  greater  imposition  was  never 
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practised  by  one  class  of  men  upon  another,  nor  more 
passively  submitted  to  by  the  dupes,  than  that  of  pack- 
ing hops  in  heavy  bags,  weighing  from  20  to  30lb& 
each.  They  cost  the  grower  considerably  less  than 
pockets,  and  would  not  on  the  average,  even  when 
weighing  35  lbs.,  as  many  of  them  do,  cost  him  more 
than  three  shillings,  and  these  he  sells  to  his  customers 
for  one,  two,  or  even  three  shillings  per  pound ;  for 
whether  the  hops  be  sold  in  a  bag,  or  in  a  pocket  weigh- 
ing only  4  or  5  lbs.,  that  bag  or  pocket  is  invariably 
weighed  with  the  contents.  Certainly  between  the  two 
there  is  some  difference  of  price  per  cwt.,  but  this  dif- 
ference is  not  commensurate  with  the  weighty  bag^, 
about  one-fourth  of  which  only  is  deducted  as  tara 
Before  the  introduction  of  the  rude  bag,  there  was  but 
little  cause  to  complain  of  this  singular  mode  of  charging 
for  the  wrapper ;  but  now,  in  some  cases,  the  brewer  is 
actually  obliged  to  pay  as  much  as  40».  or  even  60*  for 
nothing.  Why  do  not  the  brewers  insist  upon  dealing 
with  the  hop-grower  or  the  fsictor  upon  the  same  sys- 
tem as  with  other  traders,  by  deducting  the  fiill  weight 
of  the  bag  as  tare,  and  paying  a  fair  price  for  each  bag 
or  pocket,  be  it  coarse  or  fine  ?  If  the  security  of  the 
hop  from  the  deteriorating  effects  of  atmosphere  and 
time  were  equal  to  the  charge  thus  made  for  the  bag, 
the  imposition  would  be  somewhat  alleviated  by  long 
keeping ;  but  it  is  the  reverse ;  and  moreover,  bags  are 
inferior  to  pockets  in  the  nature  of  the  barbarous  ma- 
terial of  which  they  are  made,  and  the  loose  manner  in 
which  they  are  febricated,  all  too  evident  from  their 
crackling  sinews  and  gaping  ribs  upon  that  greater 
tightening  which  should  never  be  omitted  at  least  twice 
a  year,  at  the  times  of  the  spring  and  fall  of  vegetatioa 
So  far  hops :  now  for  the  using  of  them. 

It  is  a  general  practice  with  chemists,  and  perhaps 
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the  only  process  to  which  they  have  recourse  when  an 
essence  is  to  be  obtained,  such  as  that  of  roses  or 
violets  or  the  like,  to  distil  the  article  in  alcohol ;  and 
that  which  evaporates  and  is  again  condensed,  is  the 
desired  aromatic  liquid.  Now  brewers  distil  their  malt 
and  hops  in  a  similar  manner,  but  do  not  take  the  pre- 
caution to  preserve  their  volatile  oils,  &c.,  by  means  of  a 
condenser,  and  the  extract  suffers  in  consequence.  This 
waste  was  made  evident  a  few  years  ago,  and  the  dome 
copper  was  introduced  for  its  preservation ;  but  the 
scheme  turned  out  to  be  a  failure,  except  that  the  use 
of  its  pan  effects  a  slight  saving  in  fuel.  Donovan  dis- 
covered its  inefficiency,  and  has  well  explained  it  where 
he  observes  that  through  the  loss  of  heat  and  the  dissi- 
pation of  the  aromatic  oil  of  the  hop  by  continued  boil- 
ing, the  brewers  employed  an  apparatus  to  arrest  them 
in  their  ffight,  by  adding  a  copper  pan  charged  with 
water,  at  the  top  of  the  boiler,  constructed  in  such  a 
manner  that  the  tube  that  allows  the  steam  and  oily 
vapour  to  escape,  transmits  both  into  this  water,  and 
heats  and  impregnates  it  with  the  oil  at  the  same  time, 
and  the  water  thus  qualified  with  volatile  oil  is  used  in 
the  next  mash ;  but  he  found  that  nothing  was  thereby 
gained,  because  the  oil  had  already  left  the  boiling 
wort,  which  was  the  evil  to  be  prevented;  and  what 
is  more  un&vourable  still,  is  the  fiict,  that  when  this 
impregnated  water  comes  again  to  the  boiler  in  the  new 
wort,  it  again  evaporates,  is  expelled,  and  is  received  in 
other  fresh  water  as  before ;  so  that  the  oil,  though 
always  in  circulation,  *^w  never  foimd  where  it  ought 
to  be," 

Accum,  who,  though  a  rank  pirate,  was  not  always 
in  error,  points  out  the  evil  of  boiling,  in  his  Brewing 
Treatise,  page  38.  He  saw  that  simple  infusion  ex- 
tracted the  aromatic  oil,  and  that  short  boiling  drew 

s2 
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out  the  bitter,  but  that  long-continued  boiling  dissipated 
the  aroma  derived  from  infusion,  and  produced  a  pre- 
dominant astringency  by  expelling  the  volatile  oil  in 
which  the  aroma  resides,  and  extracting  a  tannin  by  its 
action  on  the  coarser  portion  of  the  hop,  the  astringent 
nature  of  which  was  evident  fix)m  its  blackening  sul- 
phate of  iron  into  an  ink.  Thomson,  in  his  Vegetable 
Chemistry,  adverting  to  the  same  subject,  treats  on  the 
lupuline  of  the  hop  and  of  its  examination  by  Payen 
and  Chevallier,  and  says  they  found  that  it  contained 
13  per  cent  of  the  cones  in  weight,  4  of  which  were 
foreign  matter,  so  that  the  genuine  lupuline  was  only 
9  per  cent.,  and  that  when  distilled  in  water,  it  yielded 
a  colourless  volatile  oil,  amounting  to  about  2  per  cent 
of  its  weight ;  which  oil  will  dissolve  in  water  in  con- 
siderable quantity,  and  is  the  principle  to  which  hops 
owe  their  peculiar  smelL  This  volatile  oil,  then,  which 
contains  the  active  principle  of  the  plant,  as  diastase 
does  that  of  malt,  is  partly  consumed  by  the  act  of 
boiling,  and  a  bitter  and  griping  nuisance  is  substituted 
in  its  stead.  Surely  something  ought  long  since  to  have 
been  devised  to  get  rid  of  an  evil,  the  virulence  of  which 
is  increased  by  the  boiling  process. 

But  we  must  not  overlook  another  oil,  equally  vola- 
tile, which  is  the  resin  of  malt  noticed  in  Chapter  IIL, 
page  93,  and  now  melted.  Some  of  our  indifferently 
rectified  spirits  possess  a  superabundance  of  this  oil, 
which  is  clearly  discernible  on  the  addition  of  water. 
That  the  copper  evaporates  both  this  and  the  oil  of  hops 
is  quite  clear;  and  that  the  aromatic  virtue  chiefly 
resides  in  those  essential  oils,  and  emanates  from  them, 
is  evident  from  that  inherent  principle  of  both  plants 
which  entitles  them  to  selection,  and  is  identical  with 
their  maturity  and  vital  essence  ;  and  it  is  this  essence 
that  greatly  contributes  to  the  preservation  of  the  spirit 
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Having,  then,  pointed  out  one  or  two  of  the  evils  of 
boiling  hops,  the  next  question  that  naturally  arises  is, 
how  to  prevent  such  havoc  ;  and  how,  above  all  things, 
to  preserve  their  virtue  and  flavour.  The  remedy  is 
simple,  practical,  and  effectual : — ^this  is 

Ct)e  3l|o9:KSonbettor« 

This  humble  and  imassuming  invention,  which  is  a 
part  of  the  patent  apparatus,  lays  the  foundation  of  the 
economy  which  fermentation  in  its  province  perfects. 
The  plan  here  proposed  not  only  prevents  an  extreme 
evaporation  of  the  aromatic  and  preservative  particles, 
but  extracts  every  atom  of  them,  and  eflSciently  incor- 
porates them  with  the  worts,  while  it  rejects  the  coarse 
astringent  matter  that  lies  in  the  grosser  husks  and 
fibres  of  the  hops.  As  the  underbade,  according  to  the 
new  system,  will  no  longer  be  exclusively  serviceable  as 
such,  the  bottom  part  of  it  may  be  converted  into  a  hop- 
back,  such  as  is  now  wanted,  by  merely  inserting  a 
perforated  floor  above  the  old  bottom;  and  in  many 
breweries,  the  old  hop-back  plates  can  be  transferred  to 
the  underback  for  this  purpose.  Upon  the  solid  bottom 
of  this  new  hop-back,  or  above  it,  but  beneath  the  per- 
forated plates,  a  coil  or  two  of  metal  tubing  must  be 
placed,  and  be  provided  with  a  stop-cock,  and  made  to 
commimicate  with  the  steam  boiler. 

The  hops  having  been  completely  broken  up  and 
well  divided,  are  to  be  laid  evenly  upon  the  perforated 
floor  of  the  Hop-con vertor,  and  at  about  four  hours  be- 
fore setting  tap,  sufficient  boiling  water  is  to  be  run 
amongst  the  hops  from  an  upper  liquor  copper  or  hot- 
liquor  back,  when  it  must  be  turned  off.  The  hops  are 
to  remain  in  this  state  about  an  hour,  within  which  time 
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their  pores  will  be  greatly  opened,  and  the  whole  steep- 
ing will  become  thoroughly  saturated  with  water.  Re- 
course is  then  had  to  the  steam  apparatus  before 
mentioned  ;  the  steam  tap  must  be  turned  on,  and  the 
steam  will  then  impart  its  caloric  through  the  medium 
of  the  metal,  till  the  liquor  is  raised  to  the  heat  of  200% 
at  which  temperature  it  ought  to  be  kept  during  three 
hours  longer.  This  time  will  be  quite  sufficient  to  re- 
lease the  oil,  the  pollen,  and  the  more  soluble  but  less 
caustic  portion  of  the  tannin,  without  losing  the  aroma^ 
because  no  vapour,  or  very  little  at  most,  has  ascended, 
the  heat  having  been  kept  12®  below  the  boiling  point 

The  steam-cock  having  accordingly  been  turned  oBl, 
and  the  time  having  now  arrived  for  letting  tap,  a  few 
barrels  of  wort  must  be  run  into  the  Hop-convertor  or 
underback ;  and  when  it  stands  at  the  depth  of  about  six 
inches  above  the  perforated  floor,  which  depth  should 
be  constantly  preserved  throughout  the  time  of  extrac- 
tion, the  wort-pump,  which  formerly  pumped  the  worts 
into  the  copper,  must  be  put  in  motion,  unless  the 
underback  is  planted  to  command  the  coolers ;  and  in 
that  case,  the  hop-liquor,  &c.,  will  gravitate  and  fall 
upon  the  coolers.  The  first  few  lifts  of  the  pump  in  the 
one  case,  and  a  short  running  in  the  other,  will  imme- 
diately convey  this  liquor  directly  to  its  destination  to 
be  cooled,  leaving  the  hops  in  the  possession  of  the 
gravitating  worts,  which  worts  will  now  pass  through 
the  hops  and  receive  their  remaining  essence  and  virtue 
in  the  transit,  and  will  then  travel  with  the  hop-liquor 
through  the  perforated  bottom,  and  through  the  pump 
or  tap  to  the  coolers.  As  the  mash-tun  tap  needs  not 
to  be  turned  off,  the  flow  of  water  from  the  hot-liquor 
back  through  the  sparger,  the  mash,  and  the  Hop-con- 
vertor, to  the  coolers,  will  be  continuous,  washing  and 
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floating  the  whole  of  the  pollen,  or  nectareous  fELiina, 
out  of  its  native  flower,  away  into  the  wort  upon  the 
coolers. 

By  thus  impregnating  the  wort  with  the  preservative 
parts  of  the  hop,  we  not  only  effect  a  saving  of  that 
article,  but  likewise  avoid  the  carbonisation  or  charring 
of  the  worts,  besides  an  empyreumatic  flavour,  with  the 
deep  colour  more  or  less  consequent  on  boiling  hops  and 
wort  in  the  usual  manner;  and  it  has  been  demon- 
strated that  these  evils  have  heen,  increased  where  dome 
coppers  have  been  used,  because  the  worts  have  been 
exposed  to  greater  heat  by  the  pressure  of  the  mis- 
called safety-valva  Presently,  the  subject  of  boiling 
in  general  shall  be  treated  more  at  large ;  but  hopping 
is  the  matter  now  under  consideration. 

Notwithstanding  that  the  most  valuable  properties, 
and  nearly  all  that  are  useful  in  the  hops,  are  now  in- 
corporated with  the  wort  that  has  passed  through  them, 
in  order  to  ensure  a  complete  extraction,  it  may  be 
advisable,  especially  when  porter  and  light  ales  are 
made,  to  retain  the  last  few  barrels  that  drain  from  the 
mash*tun  after  sparsion  by  the  Hystricon,  within  the 
Hop-convertor,  amongst  the  hops,  and  to  boil  them  a 
certain  short  time  by  means  of  the  steam-pipe ;  for  the 
rankest  bitter  will  then  be  either  of  little  consequence,  or 
will  be  disguised  by  the  quantity  of  extract  This  prac- 
tice will  be  found  very  convenient,  and  in  some  cases 
even  necessary;  and  the  plan  is  in  perfect  conformity 
to  the  theory  here  propounded,  because  all  the  fine 
principles  of  both  malt  and  hop  are  already  secured  on 
the  coolers,  and  the  density  of  the  last  extract  is  but 
little  removed  from  water,  if  taken  on  the  old  plan,  so 
that  this  partial  retention  of  the  boiling  system  may 
serve  as  an  experiment,  and  will,  it  is  to  be  hoped,  make 
the  Hop-convertor  acceptable,  even  to  the  most  dubious. 
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It  should  be  understood,  that  by  the  plan  of  steaming 
hops  through  the  use  of  the  Convertor,  coppers,  under- 
backs,  hop-backs,  wort  pumps,  and  shifting  the  hops, 
may  be  totally  dispensed  with,  the  new  utensil  being  so 
located  and  provided,  that  the  purposes  of  each  may 
be  accomplished  by  it  with  economy  of  materials,  Aiel, 
labour,  and  time ;  and  we  may  further  observe,  that  the 
Hop-convertor  may  be  made,  as  a  matter  of  course,  to 
act  the  part  of  a  copper  or  boiler;  for  worts  may  be 
boiled  as  effectually,  and  as  long  if  necessary,  by  steam 
as  by  the  furnace. 

Steaming  Wokts. — As  the  requisite  quantity  of  steam 
may  be  a  question  to  some  minds,  and  the  mode  of  con- 
veying it  a  difficulty  to  others,  it  may  be  necessary  just 
here  to  observe,  that  the  steam  ought  to  pass  as  rapidly 
as  possible  from  the  generator  to  the  boiling  tubers,  and 
through  them,  that  little  or  none  of  the  heat  may  be 
lost  by  radiation  during  its  transit;  for  which  object, 
the  main  from  which  the  branches  diverge,  should  be 
near  the  boiler  or  generator,  and  the  latter  as  near  its 
work  as  convenient.  When  the  steam  has  a  long  way 
to  travel,  the  conveying  pipe  should  be  surrounded  by 
some  non-conducting  substance,  to  prevent  a  waste  of 
its  caloric.  As  the  quantity  of  heating  surface  should 
be  in  proportion  to  the  liquor  to  be  heated  or  boiled, 
and  to  the  pressure  of  the  steam  engaged,  some  idea  of 
this  subject  may  be  formed  from  the  fact,  that  150  feet 
of  two-inch  copper  pipe,  in  the  form  of  a  coil  or  distiller's 
worm,  will  heat  30  barrels  of  wort  from  140"*  to  212**,  in 
half  an  hour,  at  a  pressure  of  about  40  lbs.  to  the  square 
inch,  and  the  same  rule  will  hold  good  in  other  positions, 
so  long  as  the  same  surface  incloses  the  same  space; 
and  since  circumferences  are  as  their  diameters,  the 
surface  heat  will  be  inversely  as  the  enlargement  or 
contraction  of  the  calibre.     The  rate  of  evaporation  is 
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the  same  as  with  the  furnace,  if  kept  in  the  same  state 
of  ebullition. 

This  improvement  and  substitute  for  the  old  costly 
copper  is  now  made  of  oak  and  cast  iron,  and  lined  with 
thin  copper ;  and  the  steam  is  conducted  through  spiral 
chambers  situated  between  both  materials ;  and  thus  a 
greater  heating  surface  is  exposed  to  the  worts ;  and  the 
interior,  when  cleaned  out,  is  smooth  and  free  from 
obstructiona 

In  boiling  by  means  of  steam,  not  a  particle  of  caloric 
needs  be  lost.  The  steam  may  make  its  way  directly  to 
the  liquor-back  of  the  sparging  apparatus  or  of  the 
barrel-washing  liquor,  and  be  condensed  in  either  of 
them.  By  this  contrivance  the  author  has  for  several 
years  conducted  the  practical  department  of  his  business 
without  the  aid  of  furnace  heat,  except  of  that  under 
the  engine  boiler,  that  being  the  only  fire  in  or  near  the 
brewhouse :  thus  the  furnaces  of  three  coppers  have  been 
dispensed  with,  as  well  as  their  stokers,  at  a  saving  of 
at  least  one-half  in  fuel,  besides  the  wages.  These  are 
not  all  the  advantages  of  an  economical  nature ;  for  the 
very  expensive  wear  and  tear  of  brickwork,  fiimace  bars, 
and  coppers,  are  entirely  avoided;  and  of  the  effects 
which  the  plan  produces  on  the  articles  brewed,  sufficient 
experience  proves  that  it  is  incomparably  preferable  to 
direct  furnace  heat,  both  as  regards  colour  and  flavour, 
besides  securing  the  permanency  of  the  beer ;  but,  like 
other  innovations,  no  matter  whether  beneficial  or  not, 
it  has  to  meet  the  opposition  of  certain  interested  par- 
ties, such  as  coppersmiths  and  the  like,  who  know  that 
this  is  a  heavy  blow  at  the  most  profitable  part  of  their 
business,  and  have  not  hesitated  to  misrepresent  the 
effects  of  steam  boiling  in  the  grossest  manner,  alike 
ignorant  and  barefaced,  as  it  is  insulting  to  men  of  sense 
and  unbiassed  perception. 
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Some  few  really  intelligent  persons  have  been  led  to 
doubt  the  efficacy  of  steam  as  a  substitute  for  furnaces 
in  the  brewery.  They  have  an  indistinct  idea  that  a 
proper  effect  is  not  produced  on  the  worts  by  the  heating 
powers  of  steam.  To  remove  such  apprehensions  as 
arise  from  misconception  and  misrepresentation,  we  must 
here  remark,  that  when  all  resistance,  except  the  atmo- 
spheric, is  removed  from  the  surfiace  of  a  boiling  fluid, 
as  brewers'  wort  in  an  open  copper,  for  example,  such 
fluids  never  attain  a  higher  temperature  than  212°  or 
213'',  notwithstanding  that  the  frunace  imparts  caloric 
of  more  than  triple  the  intensity  indicated  by  the  ther- 
mometer when  inmiersed  in  the  boiling  liquid,  because 
all  surplus  heat  above  those  212°  or  213°,  flies  off  into 
the  atmosphere.  On  the  other  hand,  when  water  is  ex- 
posed to  frimace  heat,  and  excluded  from  atmospheric 
pressure,  as  in  the  instance  of  a  steam  boiler,  it  will 
imbibe  and  retain  caloric  as  long  as  the  boiler  resists  its 
accumulating  heat,  and  consequent  increasing  pressure. 
Hence  steam  is  composed  of  Are  and  water  in  an  inti- 
mate state  of  combination,  which  arises  fit)m  com- 
pression, the  heat  of  which  bears  a  certain  variable 
proportion  to  the  resistance  made  to  its  escape  into  the 
atmosphere  by  the  safety  valve.  The  intensity  of  the 
caloric  imparted  to  worts  by  steam  may  then  be  ascer- 
tained by  the  thermometer,  the  safety  valve,  or  the 
mercurial  gauge,  all  of  which  the  brewer  should  provide, 
and  particidarly  proper  boilers  for  steam  boiling  and 
general  purposes. 

The  following  tables  on  the  pressure  and  elasticity 
of  steam,  compiled  from  Luke  Heber's  Encyclop»dia> 
will  be  of  service  to  practical  men  who  adopt  the 
system : — 
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Table  I. 


Pressure  of  the  steam  against 

Prennre  of  ■team,  or  the  force 

the  atmosphere  when  the  ba- 

which it  wiU  exert  to  enter 

rometer 

is   at  SO'', 

or  force 

Tempera- 
ture I7 

Into  a  Taeaous  space. 

exerted  to  escape  from  doeed  1 
vessel.                                      1 

Falumi- 
Iwit. 

Golnmii  of 

Cdmnnof 

Preeeare 

Colamn  of 

Column  of 

Presttire 

Mereniy. 

Water. 

periq.  in. 

Merenrr. 

Water. 

per  sq.  in. 

loehee. 

Ft    In. 

Ibe.  OS. 

Inches. 

Ft  In. 

lbs.  oa. 

212 

30- 

33  11 

14  11 

steam 

equal  to 

atmoeph. 

220 

36- 

39    6 

17    1 

6- 

6    7 

2    7 

230 

41-75 

47    2 

20    7 

11-76 

13    4 

6  13 

240 

49-67 

66     1 

24    4 

19-67 

22    3 

9  10 

250 

68-21 

66    9 

28    8 

28-21 

31  11 

13  14 

260 

67-73 

76    6 

33    2 

37-73 

42    8 

18    8 

270 

77-86 

87  11 

38     1 

47-86 

64     1 

23    7 

280 

88-76 

100    3 

43    7 

68*76 

67    6 

28  13 

2SN) 

10012 

113    1 

49    0 

7012 

79    3 

34    6 

300 

111-81 

126    4 

64  12 

81-81 

92    6 

40    2 

310 

123-63 

139    6 

60    8 

93-63 

106    8 

46  14 

320 

136- 

162    6 

66    1 

106- 

116    6 

61     7 

Table  II. 


Elasticity 

Height  of 

Temperature 

Pressure  per 

square  inch  In 

lbs.  Avoird. 

in 

Atmospheres. 

Mereaiy 
in  inches. 

by 

Fahrenheit 

29-92 

212- 

14-61 

ii 

44-88 

234- 

21-92 

69-84 

261-6 

29-23 

89-76 

276- 

43-84 

119-69 

293-4 

68-46 

149-61 

300-2 

78-07 

179-53 

3227 

81-69 

200-46 

334-4 

102-30 

230-37 

343-4 

116-92 

The  following  suggestion,  taken  from  Lance's  Hop 
Parmer,  page  18,  has  led  to  an  improvement  very  likely 
to  be  of  great  service  to  the  coimtiy,  and  will  bring  the 
use  of  the  copper  to  a  nullity,  and  that  of  the  Hop- 
converter  to  a  very  simple  operation,  when  allowed  to 
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be  act^d  upon,  besides  saving,  to  the  brewer  at  least, 
the  odious  expense  of  the  coarse  and  heavy  bags  already 
noticed.  "When  there  is  a  greater  quantity  of  hops 
grown  for  several  years  than  are  likely  to  be  used  while 
they  are  good,  it  would  be  well  to  devise  a  plan  for  con- 
suming them  in  those  overstocked  years.  For  the  use 
of  bittering  beer,  an  extract  may  be  made,  and  all  the 
fine  qualities  of  the  hop  retained  in  a  liquid  state,  or 
the  bittering  principle  concentrated  in  a  dry  state  of 
powder,  and  thus  preserved,  may  be  sent  on  board  ship 
for  exportation,  or  conveyed  to  any  part  of  England  in 
air-tight  vessels:  this  would  be  the  means  of  saving 
much  room  on  shipboard,  or  in  warehousing  a  stock. 
The  quality  of  bark  for  medicinal  purposes  is  now  con- 
centrated into  a  small  compass,  as  quinine;  and  why 
not  the  bitter  principle  of  hops  ?  Instead  of  one  pound 
of  hops  to  a  bushel  of  malt,  part  of  an  ounce  of  extract 
would  then  be  sufficient,  particularly  if  the  extract  was 
made  with  spirits  of  wine.  A  tincture  of  hops  may  be 
made  with  part  water  and  part  spirit^  of  wine,  and  sub- 
jected to  a  gentle  heat  for  a  few  days  in  an  air-tight 
vessel :  the  ftdl  virtue  of  the  hop  will  be  thus  extracted, 
and  the  virtue  of  several  hundreds  weight  be  concen- 
trated in  a  gallon  of  liquor :  this  would  be  the  tincture 
of  lupuline,  and  would  act  as  a  medicine,  or  might  be 
used  for  flavouring  beer."  Such  are  the  pursuit  and 
spread  of  literature  and  art  in  the  present  age,  and  the 
facility  and  rapidity  of  intercourse  between  and  among 
nations,  that  no  sooner  is  an  idea  started  in  one  countiy, 
than  it  is  scrutinised  in  another,  and  if  worth  anything, 
is  immediately  seized  and  acted  upon ;  and  accordingly 
within  the  course  of  two  years,  Mr.  Lance's  opinion 
travelled  into  France,  unless  a  coincidence  of  thought 
sprang  up  there  at  the  same  time,  received  an  impetus 
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there,  and  having  been  tested,  is  put  into  practical 
operation,  patented,  sent  home  again,  and  lias  obtained 
a  patent  in  England.  This  is  doing  things  cleverly  and 
expeditiously ;  and  here  follows  our  translation : — 

'^An  important  problem  relating  to  the  cultivation 
and  commerce  of  the  hop,  and  to  brewing,  has  been 
solved  by  the  discovery  of  hvmiuiine,  for  which  the  house 
of  Heck  &  Co.,  at  Bischville  (Lower  Rhine),  and  at 
Nancy  (Meurthe),  have  just  taken  out  a  patent  for  ten 
years. 

"  Humuline  is  the  active  principle  of  the  hop,  sepa- 
rated from  all  its  inert  matter ;  this  product  consequently 
represents  the  hop  with  all  its  properties  in  its  natural 
and  unadulterated  state. 

"  It  is  destined  to  take  the  place  of  the  hop  in  com- 
merce and  in  brewing,  for  it  possesses  over  the  natural 
plant  very  great  advantages,  of  which  the  following  are 
the  principal : — 

'^  The  hop  loses  its  good  qualities  from  year  to  year, 
and  in  the  course  of  two  or  three  years  becomes  un- 
saleable :  humuline,  on  the  contrary,  prepared  according 
to  the  patent,  will  keep  for  many  years  without  expense, 
and  without  the  least  alteration. 

"  The  hop  is  a  bulky  article,  requiring  extensive  ware- 
houses, and  to  be  protected  from  the  weather :  humuline, 
on  the  contrary,  takes  up  but  little  space,  and  is  pre- 
served without  loss  in  any  warehouse  or  cellaring. 

''  The  hop,  if  sent  to  a  great  distance,  is  often  liable 
to  injury  from  heat  or  wet :  nothing  of  the  sort  is  to  be 
feared  for  the  humuline,  which  may  be  easily  carried  in 
any  weather,  and  at  much  less  expense. 

"  The  proportion  of  the  active  principles  which  the 
hop  contains,  varies  every  year  and  in  every  country,  to 
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Buch  a  degree  that  the  brewer  is  never  sure  of  the  result  ' 

that  will  be  obtained  from  the  first  brewing  made  with 
any  particular  sort:  by  substituting  humuline,  he  is 
certain  of  the  result  being  always  the  same,  and  con- 
stantly favourable.  Hundreds  of  brewings  already  made 
in  many  places,  and  by  numerous  brewers,  have  effec- 
tually proved  it.  The  beer  from  humuline  is  shewn 
invariably  to  be  superior  to  that  made  from  hop. 

"  The  small  space  which  the  humuline  occupies  in  the 
boiler,  increases  the  quantity  of  the  beer,  and  lessens 
the  firing.  In  a  word,  brewing,  usiially  so  complicated 
and  so  uncertain,  becomes  with  humuline  an  operation 
simple,  sure,  and  of  easy  execution. 

"  One  kilogramme  of  humuline  is  equal  to  three  kilo- 
grammes of  hops  of  the  best  quality ;  and  in  that  pro- 
portion the  humuline  must  be  used  by  the  brewer. 

"We  offer  to  merchants  and  brewers  the  humiiline 
obtained  from  the  hops  of  Spalta,  Bohemia^  Germany, 
Alsace,  Lorraine,  &c.  &c.,  with  scarcely  any  increase  of 
prices  above  the  hop  from  the  same  placea  We  guarantee 
besides  to  the  brewers  complete  success  in  the  trials 
with  humuline,  if  they  will  attend  to  the  simple  direc- 
tions with  which  we  will  frimish  them. 

"  It  must  be  observed,  that  our  humuline  may  be  used 
for  the  making  of  every  kind  of  beer,  whether  Stras- 
bourg, Lyons,  Paris,  English,  &c.  &c.,  and  there  will  be 
a  remarkable  saving  of  time  in  each  brewing. 

"  Heck  &  Co." 

"  Directions  for  using  the  hv/ravline, 

"  Take  one  kilo,  of  humuline  instead  of  three  kilo,  of 
hops,  add  it  to  the  wort  about  30  or  40  minutes  before 
drawing  it  off  from  the  boiler,  allowing  it  to  boil  gently. 
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and  keeping  the  boiler  covered.  After  this  the  brewing 
is  done  in  the  usual  way. 

"  According  to  the  capacity  of  the  boiler,  you  may 
add  one-hal^  or  one  or  two  kilo,  of  hops.  This  small 
quantity  is  to  attract  the  little  flakes  floating  in  the 
beer,  and  that  it  may  run  quite  clear  to  the  cooler. 

'^  Brewers  wishing  more  information,  address  Messrs. 
Hbck  &  Co.,  Bischville,  Bas  Rhina" 

In  the  Mechanics'  Magazine,  No.  943,  p.  206,  notice  is 
taken  of  an  extension  of  the  French  patent  to  England, 
granting  it  to  William  Edward  Kowton,  of  Chancery- 
lane,  London.  Mr.  Newton  dries  his  hops  at  a  tem- 
perature of  8ff*  F.,  till  they  become  brittle,  and  assume 
a  pulverulent  character,  and  then  they  are  passed  through 
a  coarse  sieve;  he  next  places  the  powder  in  a  close 
cylinder,  covers  it  with  alcohol  an  inch  and  a  half  deep, 
presses  it  close  for  24  hours,  and  then  draws  off  the 
alcoholic  tincture  into  a  tub,  and  the  powdered  hops  are 
washed  till  no  extract  is  left  within  them.  The  essen- 
tial oil  is  thus  combined  with  the  tincture,  and  being 
placed  in  a  warm  bath,  the  alcohol  is  driven  off,  leaving 
the  oil,  which  resembles  a  yellow  resin,  covered  with  a 
futean  aqueous  liquor,  and  the  extract  and  watery  solu- 
tion are  evaporated  together  over  an  open  fire  till  they 
become  syrup,  which  is  removed  to  the  water  bath,  and 
fitrther  evaporated  till  it  is  nearly  solid,  which  he  unites 
with  the  resinous  matter  of  the  alcoholic  tinctiure  while 
warm,  and  these  form  humuline,  one  pound  of  which  is 
equal  to  three  of  hops. 

As  regards  the  process,  it  appears  at  sight  to  be  che- 
mically correct,  and  that  the  matter  so  produced  will 
answer  the  brewer's  purpose  admirably,  because  of  its 
economy,  and  the  facility  with  which  it  will  dissolve  in 
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the  worts  and  unite  with  them ;  and  for  these  reasons 
the  author  inclines  to  the  idea  that  where  a  little  astrin- 
gency  is  not  of  consequence,  as  in  porter,  vatted  aJes, 
&c.,  it  may  he  expected  to  rival  the  Hop-convertor. 

All  that  is  necessary  for  the  preparation  of  the  humu- 
line  seems  to  be  nothing  more  than  a  little  moisture 
and  heat,  in  order  to  add  it  to  either  the  raw  or  the 
fermented  wort  with  ease  and  accuracy ;  thus  we  have 
another  and  perhaps  a  cheaper  method  of  impregnating 
the  worts  with  the  essentials  of  the  hop,  and  also  another 
substitute  for  boiling  and  spoiling  the  extract  of  malt. 

If  humuline  were  manufactured  from  English  hops 
under  the  eye  of  the  excise,  and  marked  by  them  as 
the  produce  of  hops  which  have  paid  the  duty  or  are 
charged  with  it ;  and  if  it  were  permitted  by  them  like 
other  excisable  commodities,  the  officers  of  the  revenue 
could  not  have  cause  for  interference,  notwithstanding 
any  "  rusty  act  of  parliament "  which  designers  might 
rake  up ;  and  at  all  events,  they  cannot  obtrude  upon 
private  individuals ;  for  if  the  object  of  any  interpo- 
sition on  their  part  be  to  exact  a  second  duty,  or  a 
penalty  in  lieu,  it  is  austere  and  intolerant ;  but  if  it  is 
to  be  otherwise  prepared  than  as  here  pointed  out,  there 
is  no  safety  in  guaranteeing  a  plan  to  prevent  adultera- 
tion. The  excise  would  at  once  mark  the  locality  of 
the  manufacture  upon  the  packages  and  would  seal 
them ;  so  that  the  brewer  would  know  whether  he  was 
buying  Kents  or  Worcesters,  Sussex  or  North  Clay,  and 
consequently  whether  he  was  to  use  3  lbs.  or  4  lbs.  to  a 
wort  of  given  density  and  gravity ;  and  besides,  they 
would  also  mark  the  date  of  stowage,  and  having  en- 
sured the  maintenance  of  the  desirable  qualities  of  new 
hops,  the  deceitful  practice  of  returning  old  ones  to  be 
mixed  with  them  would  be  abolished ;  indeed,  old  hops 
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and  bagging  might  be  superseded  altogether  by  this 
plan,  and  the  usual  consequent  deterioration  would  be 
avoided  through  concentrating  and  preserving  new  es- 
sence only.  The  humuline  may  likewise  contain  the 
extract  of  the  bruised  seeds,  which  will  materially  alter 
its  taste  ;  and  the  "hop-dust"  which  is  found  to  have 
escaped  from  the  leaves  and  to  be  deposited  under  the 
diying  oast,  may  be  concentrated  within  it,  if  parties 
are  so  disposed ;  all  which  things  ought  to  be  known 
and  understood;  and  another  question  arises,  though 
we  have  no  right  to  anticipate  adulterations,  aware  as 
we  are  of  their  common  occurrence ;  for  some  men  are 
bom  to  stratagem  and  finesse,  move  how  and  where 
they  may.  Though  it  will  do  away  with  the  odious 
practice  of  selling  coarse  sackcloth  at  hop  price,  will  it 
banish  for  ever  the  fraud  of  smoking  the  hops  with 
brimstone?  Will  it  prevent  infusions  of  cockle,  (agro- 
stemma  githagOy)  darnel,  grains  of  paradise,  and  savine, 
juniper,  or  "  kill-bastard"?  Will  it  abolish  wormwood, 
southernwood,  yarrow,  buckbean,  chamomile,*  centaury, 
broom,  or  gill  ?  Will  it  prohibit  the  importation  of  gen- 
tian-root, quassia,  tobacco,  chirayetta,  or  ginseng  ?  The 
author  has  a  fixed  antipathy  to  adulterations  of  all 
kinds,  and  especially  to  such  as  are  pernicums;  so  much 
so,  that  he  feels  disgust  and  harsh  contempt  at  the 
idea  of  them.  He  would  of  course  introduce  quassia, 
tinctured  a  little  with  gentian,  (for  of  itself  it  is  too 
stale  and  inodorous,)  when  hops  could  not  be  obtained, 
and  then  only  as  an  inevitable  expedient ;  and  in  that 
extremity  chirayetta  might  be  tried,  subject  to  the  con- 
nivance or  relaxation  of  the  law,  which  in  such  an  emer- 
gency ought  in  reason  to  be  suspended  for  public  accom- 
modation in  a  defiiiite  degree. 

In  buying  samples  of  hops,  a  little  boiling  water  may 
be  poured  over  an  ounce  or  so,  in  a  vessel  with  a  close 
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lid,  and  left  to  stand  a  few  hours ;  and  the  same  may 
be  done  with  various  samples  at  once,  and  at  the  end  of 
that  time  they  will  distinguish  themselves  by  the  mere 
difference  in  the  taste  and  scent  of  each : — ^may  himiu- 
line  stand  the  same  test !  Wormwood,  as  we  have  seen, 
will  produce  a  brilliant  and  most  pleasing  beverage,  and 
is  highly  admired  when  first  tapped ;  but  if  afterwards 
allowed  to  stand  a  few  days,  it  becomes  flat,  and  is 
loathsome  in  the  extreme,  and  adulterated  humuline 
would  perhaps  do  the  same.  Mr.  Newton,  as  English 
patentee,  would  in  that  case  only  have  to  see  that  his 
agents  and  workmen  did  not  take  liberties  with  his 
instructions ;  but  unfortunately,  the  present  state  of  the 
excise  laws  precludes  the  introduction  of  humuline  into 
the  British  brewery ;  and  though  a  company  of  specu- 
lators in  London,  with  Dr.  lire  at  their  head,  are  essay- 
ing to  form  a  large  capital  to  trade  in  the  "  concentrated 
essence  of  malt  and  hops,"  they  will  probably  find  a 
prohibition  put  upon  the  produce  of  their  ill-bestowed 
ingenuity.  (See  the  "  Economist  of  June  14,  1845," 
where  applications  for  shares  in  the  "  National  Brewery 
Company,"'  capital  500,0002,  are  to  be  made  to  Andrew 
TJre,  13,  Charlotte  Street,  Bedford  Square.) 

That  the  produce  of  the  hop  is  exceedingly  fluctuat- 
ing and  precarious,  the  following  table  of  prices  and 
quantities  will  evidence.  The  list  has  been  careftdly 
compiled  from  the  official  returns  made  to  Government 
at  the  end  of  each  year  during  a  period  of  20,  from  1823 
to  1842,  inclusively.  The  duty  charged  is  the  old 
standard  of  4*6  farthings  or  1*15  penny  per  pound,  or 
10«.  8*8d.  per  cwt. ;  but  the  present  duty,  since  the 
passing  of  the  3d  of  Victoria,  c.  17,  is  2d.  per  lb.  or 
I8s,  Sd,  per  cwt.  with  5  per  cent,  in  addition,  making 
21d.  per  lb.  in  all,  which  gives  19«.  7*2d.  per  cwt. 
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Anno     1 

Acres 

Amount  of  old  daty 

Duty)>ald 

Quantity  grown 

Growth 

DoDlni.   ' 

grown. 

paid. 

per  acre. 

«ach  year. 

per  acre. 

1 

£        s.      d. 

£  «. 

d. 

Tons  cwt.  qr.lb. 

cwt.qr.  lb 

1823 

41,468 

26,058  11     9i 

0  12 

H 

2,427  16  1  14 

1  0  19-2 

1824 

43,419 

148,832    0    Oi 

3    8 

6; 

13,866    6  2  25 

6  1  16  3 

1826 

46,718 

24,317    0  lU 

0  10 

4: 

2,2€6  11  1     2 

0  3  24-6 

1826 

60,471 

269,331     0    9} 

6    6 

8| 

25,092  19  0    9 

9  3  21-7 

1827 

49,486 

140,848    4    2i 

2  16  11 

13,122  10  0    9 

5  1    6- 

1828 

48,366 

172,027  10  lU 

3  11 

U 

16,027    8  0  26 

6  2  14-3 

1829 

46,135 

38,398  10    7} 

0  16 

n 

3,577  10  0    7 

12    5-7 

1830 

46,726 

88,027    8     \\ 

1  17 

8 

8,201     6  0  26 

3  2    1-2 

1831 

47,129 

174,864  10     Iji 

3  14 

2i 

16,291  14  1  26 

6  3  18-4 

1832 

47,101 

139,018    4    3r 

2  19 

Oi 

12,952    0  0  17 

6  2    0- 

1833 

49,187 1156,906    7    0 

3    3 

9\ 

14,618  10  0  24 

5  3  21-7 

1834 

61,273 

189,713  14    2\ 

3  14 

0 

17,675    3  3    6 

6  3  16  2 

1836 

63,816 

235,207    2  UJ 

4    7 

6 

21,913  14  0  21 

8  0  161 

1838 

56,422 

200,332  12  111 

3  12 

3} 

18,664  10  2  17 

6  2  26-5 

1837 

56,323 

178,578    3  lOl  3    3 

4? 

16,637  14  1  16 

6  3  17-7 

1838 

66,046  171,656    8  10    {3    2 

4 

15,983  10  1   16 

6  3    3-4 

1839 

52,305  206,656  13    7    ,3  18 

7 

19,152    9  3  13 

7  1    8-2 

1840 

44,085    34,091  16     1}  0  15 

H 

3,176    6  0  12 

1  1  21-4 

1841 

46,769  146,159     1     6    13    3 

m 

13,617    6  0  11 

6  3  22*4 

1842 

43,720 1 169,776    6    0 

3  17 

8 

15,817  13  1  12 

7  0  26-4 

ATerage 
of  20yn. 

48,697 

146,480    0    6i 

2  18 

n 

13,564    2  0     4 

1 
6  1237 

The  above  corrects  a  portion  of  a  printed  circular 
issued  from  the  office  of  Mr.  S.  Plimpton,  Jim.  hop- 
&ctor,  of  Mark-lane  and  Maidstone,  whose  figures  are 
copied  in  the  three  first  columns  and  taken  as  granted 
data,  or,  as  he  says,  they  '^  may  be  considered  as  very 
nearly"  the  trutL  The  fourth  column  is  a  mere  division 
of  the  third  by  the  second,  to  show  the  fluctuation  on  a 
smaller  and  more  striking  scale  to  the  common  observer; 
and  the  fifth  is  obtained  by  reducing  the  several  items 
of  the  third  into  pence,  and  afterwards  dividing  each  by 
1-15  to  find  the  numbers  of  pounds  grown,  which  are 
again  reduced  into  tons,  &c.,  but  which  he  has  not  been 
careful  enough  to  do,  and  has  thereby  committed  con- 
siderable error  in  his  results ;  for  by  retaining  the  cwts. 
and  again  dividing  by  the  acres  planted,  the  last  column 
is  &irly  and  clearly  obtained,  every  number  in  which  is 
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lower  than  his  by  3qrs.  6  lbs.  on  the  annual  average, 
shewing  that  he  rates  his  charges  for  duty  too  low,  and 
estimates  his  acreage  growths  too  higL  Taking,  for 
example,  the  years  1825  and  1826,  which  were  as  re- 
markable as  any  in  the  scale,  he  deduces  the  growth 
per  acre  to  1  cwt.  8|  lbs.  in  the  former  season,  and  to 
llcwt.  5^ lbs.  in  the  latter;  that  is,  to  120f lbs.  and 
1237i  1^8-  respectively ;  which  being  multiplied  by 
46,718  and  60,471,  the  acres  cultivated  in  the  two 
years,  give  the  gross  growths  5,641,198^  lbs.  and 
62,457,852  J  lbs. ;  then  dividing  the  numbers  of  pence 
paid  as  duty,  5,836,091d,  and  64,639,449Jd.  by  those 
pounds  of  produce,  the  results  are  1(2*034548  and 
ld034929  duty  per  lb.,  or  9a  7d-869  per  cwt  paid  in 
the  scanty  year,  and  9«.  7d'912  in  the  prolific  year, 
instead  of  10^  8^.,  and  so  of  the  rest,  some  of  which 
vary  more  widely  than  these. 

The  carelessness  with  which  tables  are  generally  con- 
structed for  the  guidance  of  the  less  skilled  in  arith- 
metic, is  really  appalling ;  so  much  so,  as  frequently  to 
induce  suspicion  in  the  minds  of  the  conversant,  that 
the  framers  of  them  are  not  competent  to  the  under- 
taking. The  "  Brewer's  Annual "  gives  the  following  as 
the  amoimt  of  hop-duty  charged  for  1843 : 

£       8.    d. 

"01ddutyatl+)H2.l)erlb 133,431  11     1 

New  duty  at  f^Ard  perlh,  ,  .  .  .    98,623     6    5 
Additional  duty  of  6  per  cent, 

per  3  V.  c  17 11,601  16  11 

Actual  amount  of  duty 243,656  14    5" 

But  admitting  the  total  to  be  right,  all  the  three  items 
are  wrong,  the  first  and  second  being  over-rated,  and 
the  third  under-rated,  as  the  subjoined  analysis  of  the 
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several  districts  or  coUections  will  show.  A  scruple 
may  be  raised,  that  a  few  shillings  are  not  of  conse- 
quence in  a  matter  of  such  magnitude;  but  a  cool 
calculator  will  reply  to  this,  that  none  but  a  bad  clerk 
keeps  incorrect  accounts,  and  that  he  who  blunders  in 
his  pence  and  &rthings  is  liable  to  err  in  his  pounds 
and  balances. 


OlddotyiMddat 
4-6  ftrthlngi  for 

K«wdatTiMiidat 

Additional  doty 

Total  ammmt 

DIR&ICT. 

3-4  fkrUangs 

fbr 

af4ofaikrthing 

of  duty 

eMhlb. 

each  lb. 

for  each  lb. 

ooUceted. 

£      «.    d.$td$. 

£     :    d. 

nd». 

£      ».  d,  32df. 

£.     «.    d. 

Roehctter  .  .  . 

40,4AS  12    5    28 

29,899  15    8 

28 

8,517  12    4    28 

73.870    0    2 

Ckaterbiuy  .  . 

32,916    SUM 

84,329    8    9 

12 

2,862    5    8    36 

60,108    0    6 

flnitTT 

44,601    S    8    12 

32.966    1     1 

18 

8,878    7    2    12 

81.445  11    0 

2,889    6    9    34 

2,098  12  10 

16 

246  17  11    34 

5,184  17    8 

Itle  of  Wight  . 

1,827    9    6     5 

1,350  14  10 

11 

158  18    2    26 

3,837    2    7 

Hereford    ..  . 

6,949    6    5    37 

5.186    9    1 

31 

604    5    9    16 

12,690    1     5 

Woraester  .  .  . 

704  18  10    15 

521     0  10 

38 

61    5  11    36 

1,287    5    9 

161    8    7   34 

119    2    8 

16 

14    0    8    34 

294    6    8 

E«ex  r?.  .. 

641  19    4   26 

474    9  11 

82 

55  16    5    26 

1,172    5  10 

Siillblk 

500  16    4  38 

870    8    5 

8 

43  10  11     88 

914  10  10 

UwMin 

908  15    4     8 

671  13  11 

15 

79    0    5    24 

1,659    9    9 

Otherphoei.  . 

927    8    7    15 

685    6    1 

83 

80  12    5    36 

1,693    2    8 

GeiMnI  totals 

188,481     1    2    81 

98,622  19    8 

1 

11,602  14    0    10 

243,656  14    5 

Consequently,  the  bungling  "  Annual "  has  an  over- 
charge of  98.  lOd.  in  the  first  duty,  and  of  7$.  Sd,  in 
the  second,  and  an  equivalent  imdercharge  of  17«.  Id 
in  the  third.  But  this  is  not  all ;  for  by  the  return  of 
Excise  and  Customs  Duties,  ordered  by  the  House  of 
Commons  on  the  8th  of  March,  1844,  and  printed  on 
the  21st  of  June,  and  signed  "  G.  A.  Cottrell,  Account- 
ant-general," the  hops  charged  with  duty  for  the  year 
ending  January  5,  1844,  weighed  27,862,730  pounds, 
and  produced  a  revenue  of  <f  243,798  17«.  9(1,  which 
is,  of  course,  at  the  rate  of  2a  Id  per  pound. 

An  important  observation  is  here  required,  to  the 
effect  that  the  quality  of  the  hop  depends  upon  the 
season,  and  not  always  on  the  soil  or  district  in  which 
it  grew ;  though  the  truth  is,  that  the  species  denomi- 
nated Goldings,  cannot  be  grown  in  the  Weald  of  Kent 
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and  Sussex^  because  the  geological  formation  of  a  stra- 
tum of  clay  near  the  surfewje,  will  not  allow  the  roots 
to  descend ;  whereas  ^'  Grape  "  hops  obtain  their  nourish- 
ment near  the  surface,  and  therefore  succeed  well  there. 
Hurricanes  and  disease  will  affect  one  part  of  a  county, 
though  another  may  escape  them,  whether  sheltered  or 
elevated,  and  the  strong  plant  may  suffer  as  much  as 
the  more  weakly ;  so  that  it  is  an  error  to  imagine  that 
East  Rents  are  uniformly  preferable,  and  it  would  be 
wrong  in  any  person  to  guarantee  their  superiority. 
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CHAPTER  IX 

BOILING. 

BKPLECnONS — TH&BB  ORSAT  PRlllCXPLES — EVIDENCE  OF  LOSS— ECONOMY — 
NEW  LONDON  MODE — THE  FLAKES  EXAMINED— THEIR  COMPOSITION  AND 
VALUE- ETllS  OP  BOIUNO — INUTILITY  OF  DOME  C(^PERS— DBSTBCCTXON 
OP  DIASTASE — ANTI-BOILINQ YIELDING  OPINIONS — PRACTICE — PRESER- 
VATION OP  ALCOHOL — IMPROVEMENT  OP  FLAVOUR — LOSSES  BY  IMBIBITION 
AVOIDED— ADVICE  ON  BOILING. 

"  Bbforb  you  give  way  to  wrath/'  saitli  an  old  precept, 
'*  try  to  find  a  reason  for  not  being  angry ;"  and  with 
equal  consistency  we  might  urge  a  moral  in  softer  lan- 
guage, not  to  raise  objections  to  a  novelty  merely  be- 
cause it  is  new,  lest  it  should  prove  to  be  old  or  valuable ; 
but  to  endeavour  to  see  some  cause  for  the  restraint  of 
criticism,  and  pause  before  we  condemn,  thereby  to  shew 
that  we  are  not  more  censorious  than  politic.  There 
are  in  society  certain  creatures  who  value  no  person's 
opinion,  however  fully  matured,  so  highly  as  their  own, 
although  it  be  useless  and  obsolete;  for  ignorance  is 
ever  unconscious  of  being  ignorant,  and  long-conceived 
notions  grow  into  habitual  prejudices.  Obstinacy  is  so 
blind,  as  not  to  see  anything  sublime  until  dazzled  with 
the  effect  of  sublimity,  and  overcome  by  its  power ;  like 
the  hog,  which  knows  not  the  value  of  saturated  grains, 
except  that  they  appease  his  appetite,  though  they  may, 
unfortunately  for  his  master,  inebriate  him,  bringing  on 
insensibility  and  lethargic  stupor.  Were  our  ancestors 
to  return  to  our  cities,  and  behold  the  splendour  of  the 
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gas-lights  that  illuminate  them ;  or  into  our  fields  and 
roads,  and  there  witness  the  rapidity  of  the  steam-pro- 
pelled and  pneumatic  railway  trains,  they  would  indeed 
wonder  at  the  impudent  moonshine  produced  from  coal 
smoke,  in  imitation  of  that  which  in  their  day  was  a 
child's  trick,  and  at  the  stupendous  innovations  that 
have  grown  out  of  a  simple  experiment  with  a  tea-kettle 
spout,  or  the  pressure  of  a  pair  of  bellows !  In  the  same 
retrospective  light  may  be  viewed  some  of  the  notions 
that  have  been  entertained  with  respect  to  aerostation, 
vaccination,  geology,  and  many  other  inventions  and 
discoveries,  and  especially  in  almost  every  instance, 
those  advancements  in  the  arts  and  sciences  for  which 
letters  patent  have  been  obtained  (whatever  pecuniary 
and  mental  expense,  without  hope  of  remuneration,  may 
have  attended  their  completion),  in  order  to  stimulate 
industry ;  to  economise  time,  labour,  and  fuel ;  to  deter- 
mine, regulate,  and  exemplify  the  powers  of  genius; 
to  expand  the  views  of  experimental  science ;  and  to 
beautify  the  niceties  and  remove  the  intricacies  of  art : 
in  short,  to  throw  open  the  doors  of  philosophy  to  all 
who  choose  to  enter,  to  improve  and  impart  knowledge 
If  the  inventor  of  the  air-balloon  was  called  a  ^'  wild 
goose,"  the  discoverer  of  the  vaccine  lymph  a  "  calf- 
head,""  the  projector  of  the  locomotive  engine  a  ^^  hair- 
brain,"  and  the  practical  propounder  of  carburetted 
hydrogen  gas  as  a  light,  a  ^'  lunatic,"  scarcely  can  the 
founder  of  a  matter  so  simple  as  the  theory  of  brewing 
the  national  beverage  without  boiling  it,  however  bene- 
ficial to  society  his  product  may  be,  expect  to  escape 
the  opprobrium  of  some  visionary  epithet,  and  particu- 
larly from  traders  wedded  by  antiquity  to  an  old  state 
of  trade,  quite  uncongenial  to  those  who  would  march 
forward  in  the  high  road  of  sweeping  improvement :  he 
has,  however,  as  he  perceives  fix)m  a  little  experience, 
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his  open  abettors,  who  declare  their  conviction ;  and  if 
he  can  be  fortunate  enough  to  demonstrate  to  the  ordi- 
nary capacity  of  man,  by  proo&  at  once  clear,  uncom- 
promising, irrefragable,  and  permanent,  that  he  is  guided 
by  cool  reason  and  thoughtful  solicitude ;  that,  in  &ct, 
he  is  right,  and  the  customaiy  practice  wrong  (upon 
which  point  he  yet  stakes  his  reputation  as  a  brewer), 
he  will  be  pleased  and  satisfied  at  the  gratifying  idea  of 
having  inserted  his  little  tenacious  link  in  the  inter- 
minable chain  of  inteUectual  expansion,  and  contributed 
his  mite  towards  regulating  the  equipoise  between  the 
scales  of  commercial  justice. 

In  the  preceding  account  of  the  Mashing  Attempe- 
rator  and  the  Hystricon,  it  has  been  explained  that  the 
grosser  portions  of  gluten,  albumen,  and  gum,  are  re- 
tained in  the  grains,  as  they  will  not  pass  through  the 
filter :  their  finer  parts,  however,  which  are  considerable, 
are  dissolved,  and  are  so  tax  blended,  and  in  a  measure 
identified,  with  the  sugar,  that  their  separation  from  it, 
while  in  that  state,  is  impracticable  by  ordinary  means ; 
and  this  shews  the  necessity  of  their  conversion  into 
sweet,  or  of  their  removal  from  the  body  of  the  beer ; 
and  nothing  but  a  cool  and  slow  fermentation  can  alSbrd 
time  for  their  disengagement,  and  prevent  their  effecting 
a  wrong  species  of  decomposition  of  the  sugar  or  its 
produce ;  and  again,  as  the  most  grateful  flavour  is  ob- 
tained from  the  most  delicate  parts  of  the  materials, 
and  as  these  are  the  finest,  the  richest,  the  most  subtile, 
and  the  most  liable  to  evaporate,  even  from  the  first ; 
the  warmer  the  circumambient  air,  the  more  greedily  it 
absorbs  in  its  thirst  those  delicate  and  volatile  consti- 
tuents, which,  from  these  causes,  it  is  essentially  neces- 
sary to  preserve  through  the  intermediate  stage  of 
incorporation  with  the  hop. 

Though  the  new  mode  of  impregnating  the  worts 
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with  the  aromatic  and  preservative  principle  of  the  hop, 
differs  from  the  usual,  and  indeed  the  universal  plan  of 
boiling  pursued  in  the  English  brewery,  the  anti-boiling 
system  is  not  entirely  new ;  nor  is  the  manner  of  ex- 
tracting and  preparing  the  essence  of  the  hop,  though 
the  imited  process  be  novel,  speedy,  and  economical, 
and  the  effusion  of  ideas  altogether  unique ;  for  like  the 
former  operations,  described  as  parts  of  the  inventor's 
scheme,  its  necessity  has  been  seen  and  felt :  the  why 
has  been  in  some  measure  accounted  for ;  but  the  how 
has  been  wanting ;  and  when  discovered,  it  is  found  to 
carry  out  the  great  principles  of — 

L  Economy  in  Fuel ; 
II.  The  preservation  of  the  Alcohol ;  and 
III.  The  improvement  of  the  Flavour. 

I.  EooNOMY  IN  Fuel. 

In  the  first  place,  then,  by  dispensing  with  the  boiling 
system,  the  fuel  saved  by  the  use  of  the  Mashing  At- 
temperator  and  the  Hop-convertor,  is  a  consideration  so 
important  in  a  pecuniary  point  of  view,  that  this  saving 
alone  ought  to  weigh  well  with  those  whose  capital  has 
been  expended  in  support  of  a  process  which  has  caused 
it  to  evaporate — ^the  principal  in  the  coal  mine  to  pro- 
duce fire,  and  the  interest  in  the  atmosphere  in  the 
state  of  smoke,  inflicting  injury  upon  their  neighbours, 
without  any  benefit  to  themselves. 

The  avowed  reasons,  or  rather  the  excuses,  which  are 
given  in  favour  of  boiling,  are  vague,  contradictory, 
irrational,  and  unscientific ;  and  to  those  who  seriously 
reflect  on  its  consequences,  it  is  a  matter  of  real  surprise 
that  the  practice,  with  all  its  disadvantages,  has  con- 
tinued so  long ;  yet  the  mode  of  extraction  and  ferment- 
ation hitherto  pursued,  may  have,  to  a  certain  extent, 
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urged  its  necessity.  It  is,  as  the  author  knows  and  will 
prove,  wasteful  and  pernicious,  both  to  the  extract  of 
the  malt  and  to  that  of  the  hop ;  for  when  the  worts  are 
heated  to  the  boiling  point,  they  undergo  great  agita- 
tion, and  their  ebullition  causes  the  escape  of  much 
superfluous  heat,  accompanied  with  particles  of  the 
liquor,  and  the  finest  portion  of  the  malt  and  hop.  This 
great  loss  must  be  evident  to  the  olfactoiy  and  other 
senses  of  all  who  pass  within  a  few  hundreds  of  yards  of 
the  brewery  at  any  time,  or  within  the  extent  of  half  a 
mile  to  the  leeward  of  the  copper  when  the  operation  is 
going  on,  as  its  fine  aroma,  the  great  essential  of  flavour, 
passes  through  their  nostrils  and  over  their  palates. 
This  18  rendered  still  more  strikingly  evident  when 
equal  quantities  of  boiled  and  unboiled  worts  of  the 
same  specific  gravity,  are  completely  attenuated  by  a 
correspondent  process  of  fermentation,  and  are  after- 
wards subjected  to  distillation.  This  experiment,  at 
the  same  time,  again  shows  that  the  saccharometer  does 
not  at  all  times  detect  and  correctly  indicate  the  amount 
of  aU  the  fermentable  matter  present  in  either  raw  or 
boiled  worts ;  for  the  fruits  of  much  seemingly  disguised 
matter  in  impure  worts  are  developed  by  the  still,  and 
alone  made  apparent  by  the  hydrometer. 

Although  some  persons  will  be  so  bold  as  to  contend 
that  nothing  flies  oiF  except  watery  particles,  and  that 
no  loss  accrues  to  the  fermentable  matter,  but  that 
boiling  is  necessary  for  dispelling  the  air ;  if  such  per- 
sons would  only  take  the  trouble  to  put  their  assertions 
to  an  unbiassed  and  &irIy-conducted  trial,  as  before 
alluded  to,  they  would  assuredly  find  that  a  considerable 
portion  of  the  fermentable  extract  of  the  maJt  is  lost  by 
boiling  the  usu^l  time ;  and  let  it  be  remembered,  that 
the  loss  is  more  severe,  because  the  most  delicate  and 
valuable  of  the  aromatic  particles  of  the  two  principal 
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materials  are  thus  lost  and  annihilated  by  dissipation 
and  carbonisation.  As  to  the  secondary  object,  the  ex- 
pulsion of  the  air,  it  has  not  yet  been  shewn  that  a 
wort  deprived  of  its  native  air,  ferments  more  kindly, 
or  makes  better  ale  in  any  one  respect,  than  one  which 
possesses  a  moderate  quantity  of  air,  such  as  is  usually 
foimd  in  water.  On  the  contrary,  it  would  be  highly 
advantageous  in  low  fermentations,  or  where  it  is  de- 
sirable to  pitch  at  low  heats,  and  make  fiill-bodied  and 
finely-flavoured  ales ;  for  such  malt  liquors  would  fer- 
ment the  more  readily,  and  continue  in  the  fermenting 
state  the  more  vigorously,  at  any  temperature,  because 
not  deprived  of  their  constitutional  strengtL  At  the 
desirable  low  heats  especially,  while  other  less  aerated 
worts  woidd  scarcely  evince  a  motion  at  many  degrees 
higher,  this  advantage  is  decidedly  manifest.  They  who 
prefer  such  languid  and  imperfect  fermentations  as  long 
or  even  short  boilings  originate,  may,  however,  avail 
themselves  of  the  value  of  the  new  plan,  by  boiling  their 
liquor  previously  to  mashing. 

Perhaps,  though  neither  much  good  nor  any  veiy 
considerable  harm  is  done  in  this  respect  by  boiling 
worts  or  liquor  at  certain  periods  of  the  year ;  that  is, 
when  they  lie  upon  the  coolers  just  long  enough  to 
absorb  as  much  air  as  has  been  lost  by  boiling ;  this 
compensatory  effect  is  uncertain,  and  cannot  at  any  time 
be  relied  on ;  since  at  one  season,  during  cold  weather, 
the  worts  would  regain  but  little ;  and  at  the  opposite 
extreme  of  summer,  they  would  draw  in  considerably 
too  much,  especially  when  the  temperature  of  such  worts 
is  down  at  80**,  or  perhaps  at  90® ;  for  the  imbibed  air 
always  contains  more  oxygen  than  was  expelled ;  and 
hence  arise  spontaneous  fermentation,  the  fox,  prema- 
ture acidity,  and  many  other  evils.  The  writer  would 
remark,  too,  that  the  boiling  of  either  water  or  wort, 


EYIDENCE  OF  LOSS.  285 

causes  a  deposition  of  saline  compounds,  principally 
consisting  of  carbonate  or  sulphate  of  lime,  thus  wasting 
a  most  valuable  anti-acid,  the  excellence  of  which  is 
established  above,  in  Chap.  IV.,  p.  116,  &c.  Why  should 
the  country  be  ransacked  in  search  of  barley,  hops,  and 
water,  all  containing  this  and  other  kindred  salts,  for 
the  sake  of  their  preservative  goodness,  to  have  it  gal- 
loped away  in  the  copper? 

Again,  referring  to  Einhof  s  analysis  of  barley-meal, 
and  setting  aside  the  little  niceties  of  distinction  made 
by  analysts  among  the  different  phosphates  and  other 
salts,  arising,  perhaps,  from  differences  in  the  quality  of 
the  land  and  manure  in  which  the  com  had  grown ;  as 
the  meal  in  the  experiment  was  just  i^ths  of  the  whole 
bulk,  and  2690  parts  of  it,  produced  from  3840  of  barley, 
gave  as  follows : — ^Volatile  matter  additional  252,  albu- 
men 30*8,  saccharum  140,  mucilage  123'2,  phosphate  of 
lime,  &c.  6'3,  gluten  95*5,  husk  additional  182,  starch 
to  make  saccharum  1806,  loss  53*2,  fructions,  chiefly 
starch,  1 ;  total  2690.  This  reduces  the  whole  of  the 
first  barley,  after  the  second  separation,  to — 


Volatile  mmtter 17*76 

Starch  and  noeharam..  50*68 

Allnimen^aboat 0*81 

Moeilage    3*2 


Gluten   2*5 

Phosphates,  &e.    0-16 

Husk 23-49 

Loss   1*4 


Thus,  by  the  simple  act  of  crushing  before  the  test,  we 
have,  on  a  very  particular  examination,  14  per  cent. 
more  saccharum,  or  of  starch  fit  for  saccharisation,  than 
Proust,  in  his  analysis  of  crude  barley,  though  20  per  cent. 
less  than  when  barley,  but  probably  not  the  same,  is 
malted,  which  is  16  less  than  in  Thomson's  result ;  the 
gluten,  which  Proust  gives  at  3  in  barley  and  1  in  malt, 
Einhof  finds  to  be  2*5  in  the  middle  state ;  but  the  mu- 
cilage, which  appears  to  increase  from  4  to  15  in  malting, 
is,  with  the  albumen,  only  3  per  cent. ;  yet  then,  we  have 
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here  no  less  than  nearly  18  p^  cent,  of  rich  '^  volatile 
matter,"  subject  to  flight  or  injury  the  first  time  that  it 
is  heated  beyond  the  ordinary  endurance:  a  certain 
proof  that  too  much  fire  is  a  dangerous  thing  in  a 
brewhouse. 

Grain  distillers  do  not  boil  their  worts ;  yet  their 
method  and  object  in  the  mash-tun  is  similar  to  that 
of  brewers ;  still  the  extreme  perfection  of  their  fer- 
mentation is  here  worthy  of  remark.  They  can  easily 
attenuate  to  the  lowest  point,  even  to  the  specific  gra- 
vity of  water,  because  they  have  not  removed  the  neces- 
sary agents  by  boiling;  their  high  fermenting  heat 
being  merely  to  facilitate  the  process ;  the  flavour  of 
the  saccharum  not  being  with  them  a  consideration, 
since  they  attenuate  all  the  saccharum,  and  nearly  all 
the  vegetable  matter. 

Neither  do  cider  makers  boil  their  must,  and  yet 
it  ferments  well,  is  clear  and  sparkling,  and  keeps  well 
if  properly  managed.  The  author  had  a  conversation 
with  one  of  the  most  conversant  of  the  practical  Lon- 
don brewers  in  which  this  topic  was  discussed;  but 
he  has  been  so  long  accustomed  to  boiling,  that  he 
cannot  see  how  to  dispense  with  it,  though  he  candidly 
admits  that  "  too  much  boiling  does  harm ;"  and  it  may 
be  somewhat  worthy  of  remark,  that  the  same  gentle- 
man has  ventured  to  abolish  the  use  of  the  copper,  and 
to  boil  his  worts  by  steam,  according  to  the  manner 
explained  in  the  foregoing  chapter,  in  a  back  erected 
for  that  purpose ;  which  plan  is  now  followed  by  other 
brewers  in  the  metropolis  and  elsewhere,  to  the  ex- 
treme mortification  of  the  coppersmiths ;  whether  they 
will  next  run  their  first  worts  upon  the  coolers  unboiled, 
as  a  second  tardy  step  towards  the  plan  adopted  in  the 
mind  of  the  patentee  and  successfully  carried  out,  he 
does  not  attempt  to  predict,  though  many  have  become 
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aware  of  the  existence  of  a  vital  evil,  and  yet  are  un- 
willing to  break  through  the  trammels  of  habit,  but 
rather 

**  To  hint  a  fault  and  hesitate  dislike, 
Willing  to  wound,  and  yet  afhiid  to  strike.*' 

For  why  is  wort  boiled  at  all  ?  To  extract  the  bitter, 
most  assuredly ;  and  this  is  now  done  by  means  of  the 
Hop-convertor,  without  any  risk  of  losing  the  prime 
materials. 

The  same  experienced  person  above-mentioned,  in 
objection  to  the  introduction  of  an  anti-boiling  system, 
reasons  upon  the  practice  of  country  ladies,  who  in 
their  domestic  economy  as  practical  housewives,  con- 
tend that  their  preserves  will  not  keep  in  a  sound  con- 
dition unless  they  are  boiled.  Neither,  be  it  observed, 
would  those  prepared  with  honey  by  the  women  of  the 
13th  century,  nor  are  we  anywhere  informed  that  their 
ale  was  boiled  more  than  their  mead  or  metheglin  ; 
but  in  order  to  remove  any  prejudice  that  may  be 
formed  on  such  an  inference,  we  must  reflect  that  the 
fixed  air  and  the  vigorous  gluten,  &c.  of  the  imboiled 
fruit  extract  is  prone  to  the  acetous  fermentation,  and 
hence  its  unsoundness.  Boiling,  in  that  case,  will  re- 
tard the  decomposition,  by  expelling  the  fixed  air  and 
its  superfluity  of  water,  and  by  crippling  the  decaying 
energies  of  the  albumen  and  other  native  matter  that 
constitutes  its  ferment ;  therefore,  we  may  grant  that 
such  will  be  the  effect  on  substances  containing  similar 
properties,  in  proportion  to  the  caloric  they  imbibe, 
though  whether  boiling,  even  if  adequate  in  that  in- 
stance, be  a  desirable  means,  remains  to  be  proved.  As 
a  simile,  it  is  not  a  good  one,  because  boiling  is  no  pre- 
servative of  fruit  unless  sugar  be  added,  and  because 
there  is  an  additional  and  extraordinary  property  latent 
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in  the  brewer's  wort  which  was  never  intended  to  exist 
in  the  preserve,  and  a  purposed  fermentation  is  essential 
to  its  existence,  wherever  it  be  produced:  that  pro- 
perty is  alcohol  Besides,  the  remaining  ferment  and 
the  vegetable  matter  are  reduced  in  quantity  and  power 
by  the  fermentation;  and  even  before  boiling,  were 
considerably  less  in  proportion  to  the  bulk  of  each  ar- 
ticle containing  them,  or  rather,  in  proportion  to  its 
specific  gravity ;  and  the  alcohol  is  itself  a  well-known 
preservative  to  the  remaining  extract ;  whereas  in  the 
preserve  no  fermentation  is  intended,  nor  is  any  defen- 
sive alcohol  provided.  The  gentleman  admits  that  boil- 
ing is  not  necessary  for  the  impregnation  of  the  wort  with 
the  hop,  and  the  mode  of  converting  hops  by  steaming 
the  liquor,  will  answer  quite  as  well,  or  better ;  for  what 
purpose  is  wort  then  boiled?  He  says  that  unboiled 
worts  will  not  keep,  having  tried  them.  The  author 
has  no  desire  to  contradict  the  affirmation,  not  being 
acquainted  with  his  process  of  treatment  in  the  mash 
and  fermenting  tuns,  or  out  of  them ;  but  he  can  truly 
assert,  on  his  own  part,  that  his  didy  attempered  worts 
keep  much  better  under  his  own  treatment,  by  which 
all  azotised  ingredients  are  ultimately  removed,  than 
any  boiled  worts  on  which  he  has  ever  acted ;  and  he 
has  tested  them  most  rigidly. 

II.  The  pbesbevation  op  Alcohol. 

Amongst  other  objections  which  it  is  possible  to  raise 
against  the  novel  conversion  of  the  hop,  as  a  great  inno- 
vation on  the  habitual  and  long-continued  practice  of 
boiling,  is  this,  and  perhaps  it  may  be  the  most  general, 
namely,  that  the  effects  of  boiling  are  seen  in  the  flakes 
or  flocks  that  are  produced  by  the  coagulation  of  some 
vegetable  substance  contained  in  the  malt  or  the  hopa^ 
or  both ;  and  that  by  their  appearance  the  quality  of 
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the  material  is  tested  and  ascertained ;  but  it  has  not 
been  satisfactorily  shewn  by  any  writer  on  the  subject, 
that  an  increase  of  their  number  or  size  is  advantageous^ 
or  yet  that  their  production  or  continuance  is  desirable ; 
for  in  all  probability  the  question  has  never  been  fully 
investigated,  nor  do  chemists  seem  to  have  decided  what 
they  are;  and  much  less  satisfactorily,  therefore,  can 
they  discuss  the  mode  of  treatment  and  determine  upon 
it.  At  all  events,  they  consist  of  coagulated  substance ; 
but  whether  it  is  gum,  or  mucilage,  or  gluten,  or  albu- 
men, or  whatever  else  it  may  be  called  by  way  of  specu- 
lation, beyond  what  is  herein  seen  on  the  authority  of 
philosophers,  but  all  aiding  in  the  solution  of  the  same 
question,  they  assuredly  are  the  effect  of  excessive  heat. 
If  their  accumulation  be  a  high  merit  in  the  art  and 
mystery  of  brewing,  they  may  easily  be  produced  with- 
out either  overboiling  or  legerdemain;  for  it  is  now 
many  years  since  the  author  discovered,  without  study, 
that  one  ounce  of  powdered  quicklime  per  barrel,  added 
to  the  wort  when  ebullient  or  hot^  caused  ten  times  more 
flocks  to  form  in  ten  minutes,  than  three  hours'  boiling 
could  produce.  He  is  well  convinced,  too,  that  a  very 
great  majority  of  these  flakes  or  flocks  escape  with  the 
wort  through  the  hop-back;  and  as  it  parts  with  its 
caloric  on  the  cooler,  so  do  they  again  partially  dissolve, 
and  cause  that  turbidity  so  discernible  in  cold  worts, 
notwithstanding  their  great  transparency  when  hot. 
Were  it  possible  for  this  to  be  a  mistake,  it  cannot  then 
be  denied  that  they  find  their  way  into  the  fermenting 
tun,  and  are  never  afterwards  seen  in  their  pristine 
state;  for  being  of  a  vegetable  nature,  and  highly 
charged  with  nitrogen  and  sugar,  they  submit  to  the 
influence  of  the  fermenting  mass  in  which  they  float, 
and  undergo  decomposition,  one  of  the  products  of 
which  must  necessarily  be  alcohol;   for  the  agitated 
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particles  and  constant  commotion  of  escaping  gases  will 
not  allow  such  very  light  matter  to  subside,  unless 
under  peculiar  circumstances. 

One  author,  after  advising  a  gentle  first  setting  of 
the  tap  in  order  to  obtain  bright  worts,  finds  it  neces- 
saiy  to  suspend  a  bag  made  of  horse-hair  or  thin  can- 
vass, filled  with  hops,  in  the  imder-back,  as  an  effectual 
preventive  to  acidity  taking  place  in  the  wort,  which  is 
a  common  occurrence  in  hot  weather,  and  will  some- 
times happen  in  a  moderate  season  ;  but  whether  brew- 
ers boil  their  hops  in  suspended  nets,  whether  they 
rouse  the  hop-back,  as  recommended  by  another,  or 
whether  they  use  backs  without  false  bottoms,  plugs,  or 
taps,  as  done  by  a  third,  or  whether  recourse  be  had  to 
any  other  of  the  expedients  usually  practised,  their  sys- 
tem redissolves  the  flakes  with  the  watery  parts  of  the 
wort,  so  that  they  fall  into  a  state  similar  to  that  in 
which  they  were  before  boiling,  but  with  the  exception 
that  they  are  injured  in  quality,  partially  carbonised, 
and  deprived  of  some  of  their  useful  air,  and  conse- 
quently they  will  be  longer  in  decomposing.  Combrune 
was  aware  of  some  of  these  consequences,  and  therefore 
boiled  his  worts  without  the  excuse  of  ignorance,  and 
his  words  are  not  a  little  remarkable :  "  Those  who  con- 
tinue boiling  the  first  wort  a  long  time,  do  so  in  order 
to  be  satisfied  that  the  fire  has  had  its  due  effect, 
and  that  the  hops  have  yielded  the  whole  of  their 
virtue.  They  judge  of  this  by  the  wort  curdling  and 
depositing  flakes  like  snow.  If  a  quantity  of  this  sedi- 
ment is  collected,  it  will  be  found  to  the  taste  both 
sweet  and  bitter ;  and  if  boiled  again  in  water,  the 
decoction  will  ferment  when  cold,  and  yield  a  vinous 
liquor.  The  flakes,  therefore,  contain  a  port  of  the 
strength  of  the  wort ;  they  consist  of  the  first  and 
choicest  principles  of  the  malt  and  hops,  and  by  their 
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subsiding,  become  of  little  or  no  use."  Here,  then,  is 
one  who  wrote  with  his  eyes  open ;  and  who,  rather 
than  lose  the  gratification  of  knowing  that  the  fire  had 
taken  its  "due  effect,''  was  content  to  sacrifice  the 
"  first  and  choicest  principles,'*  so  that  they  became  "  of 
little  or  no  use."  Glorious  inconsistency !  not  of  the 
man,  but  of  the  school. 

From  the  great  quantity  of  matter  partaking  of  the 
flaky  form,  and  which  brewers  delight  to  "  see  curdle," 
the  idea  of  its  being  all  gluten  seems  to  be  contradicted 
by  analogy,  since  Proust's  experiments  give  only  one 
part  of  it  in  a  himdred  in  the  whole  com  before  mash- 
ing, and  still  less  after  a  further  change  effecting  a  sac- 
charisation  of  starch,  &c.  Of  what,  then,  do  these  flakes 
consist,  that  they  can  be  so  readily  obtained,  and  in  such 
abundance?  Not  of  mucilage,  from  the  clearness  of 
the  fiact  that  it  will  not  coagulate  under  such  circum- 
stances. Chemists  certainly  are  inconclusive  upon  this 
point ;  but  as  Einhof  s  analysis  of  barley  and  barley- 
meal  has  led  to  the  detection  of  albumen,  and  to  its 
introduction  among  us  in  its  true  character  by  Thom- 
son, this  may  help  to  make  up  the  apparent  anomaly, 
which  we  shall  the  more  clearly  see  on  referring  to  the 
second  chapter  of  the  present  treatise,  and  especiaUy  to 
gwm  and  albumen. 

Now  if  it  be  vdshed  to  coagulate  the  albumen  by  way 
of  experiment,  in  order  to  expel  it  out  of  the  body  of  any 
certain  wort,  let  the  heat  of  the  mash  be  increased  to 
190®  or  200°  just  before  setting  tap,  and  the  after-pro- 
cess will  filter  the  wort  at  once,  and  render  it  tolerably 
free  from  this  or  other  flocculent  matter ;  but  another 
subject  for  enquiry  is,  what  good  will  their  expulsion 
effect  at  this  stage  ?  If  they  do  not  consist  of  albumen, 
then  they  must  contain  some  other  constituent  of  glu- 
ten, or  be  compounded  of  two,  with  such  grosser  por- 
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tion  of  the  essential  oils  as  the  ebullient  force  of  heat 
could  not  evaporate,  and  which  necessarilv,  from  their 
lightness,  must  find  their  way  to  the  surface  during  the 
agitation  by  which  they  are  loosened  from  their  hold 
when  boiling  ;  but  albumen  has  been  shewn  to  contain 
the  prime  motive  principle,  gluten  to  possess  the  nitro- 
gen of  vegetables,  and  the  oils  to  hold  the  odour  and 
much  of  the  richness  of  the  substance  that  contains  it, 
and  to  unite  freely  with  sugar;  and  moreover,  from  i 

what  has  been  advanced,  the  elements  of  albumen  are 
in  some  cases  due  to  the  diastase  which  inhabits  it,  and 
which  is  the  prime  agent  and  central  principle  of  its 
existence,  and  of  life  and  motion  in  the  whole  mass, 
whether  maltine  or  lupuline ;  and  hence  the  absurdity 
of  boiling  it  away !  But  let  us  clear  up  the  subject 
otherwise. 

We  glean  from  Biot,  Persoz,  Pelouse,  and  other  con- 
tinental chemists,  the  part  which  diastase  performs 
when  in  communication  with  starch,  as  already  rather 
fiilly  detailed,  with  some  little  assistance  in  accounting 
for  such  large  bodies  of  flakes ;  and  they  also  describe 
to  us  some  little  utility  in  a  diastatic  or  mash-tun  At- 
temperator ;  telling  us  of  that  valuable  discovery  which 
shews  that  the  starch  of  malt  exists  in  numerous  glo- 
bules, which  its  action  speedily  dissolves ;  but  whether 
or  not  we  may  attribute  the  accumulation  of  these  flakes 
and  their  value  to  some  action  in  the  brewer's  copper, 
must  depend  upon  some  solution  of  our  own,  as  must 
the  whole  theory  of  destructibility  by  the  process  of 
boiling.  Let  us,  therefore,  proceed  to  examine  the 
proximate  principles  again,  in  their  application  to  this 
subject 

1.  Oluten  contains  nitrogen,  which  is  lighter  than 
atmospheric  air;  for  the  air,  according  to  the  best 
philosophy,  is  thus  compounded : 
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77  IMurto  of  nitrogen,  each       *297  of  a  grain  ==  22*87  grains. 
22    ditto     oxygen,  each         '338      ditto  7*43  do. 

1    ditto     carbonic  add         '485      ditto  0*46  do. 

100    ditto     atmoepheric  air  -3078     ditto  30*78  do. 

Consequently,  this  last  proximate  compound,  whenever 
or  however  decomposed,  must  necessarily  liberate  the 
nitrogen  and  suffer  it  to  ascend,  and  either  escape  or 
buoy  up  the  glutea 

2.  Starch,  if  any  femain  unconverted,  is  only  soluble 
at  a  temperature  a  little  below  boiling  heat,  but  forms 
with  boiling  water  a  kind  of  jelly,  so  that  boiling  pre- 
vents its  conversion,  and  it  becomes  inert  and  useless, 
leaving  the  other  elements,  and  especially  those  that 
constitute  sugar,  (which  greedily  imbibes  oxygen  while 
in  an  expanded  state,)  subject  to  all  the  ravages  of  heat 
from  the  fire  ;  and  to  assist  in  discharging  the  volatile 
nitrogen  of  the  gluten,  already  too  fickle  in  its  stability. 

3.  Mvcilagei  As  this  is  the  last  constituent  in  the 
extract  which  decomposes  under  ordinary  circumstances, 
and  as  it  is  desirable  that  it  should  be  the  first  to  fer- 
ment rather  than  the  last,  its  propensity  to  exist  in 
malt  liquors  as  mucilage  is  encouraged,  and  its  con- 
tinuance is  perpetuated  by  carbonisation,  which  is  one 
of  the  greatest  evils  of  boiling,  as  far  as  the  department 
of  the  mucilage  is  connected  with  it. 

4.  ABmmen  is  ^^  adhesive,''  and  will,  as  has  been 
shewn  in  Chapter  IL,  coagulate  at  52°  below  the  boil- 
ing heat ;  so  that  boiling  destroys,  partially  if  not  totally, 
the  vigour  and  original  nature  of  this  great  principle. 

5.  The  phosphaiea  and  other  salts,  which  originally 
depended  on  the  soil,  though  not  consisting  of  more 
than  a  400th  part  of  the  whole,  are  nevertheless  worthy 
of  consideration,  being  deliquescent  and  accommodating. 
From  the  known  nature  of  the  action  of  heat  upon  liquid 
salts  in  general,  we  cannot  but  sec  that  they  arc  safer 
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when  the  liquor  is  not  boiled  than  when  it  is.  It  has 
been  shewn  how  useful  they  are,  and  yet  how  soon  will 
heat  remove  them ! 

Hence  the  whole  chemical  investigation  shews  that 
much  boiling  impedes  the  solution  of  the  starch,  dis- 
colours the  saccharum,  and  especially  if  done  by  means 
of  a  furnace,  retains  the  mucilage  in  its  unconverted 
state,  hardens  the  albumen,  and  expels  the  salts,  or 
irrecoverably  impoverishes  each  of  these  constituents ;  in 
short,  does  every  thing  that  can  destroy  the  ingredient 
mass,  ex  parte  or  in  toto,  but  nothing  to  restore  anima^ 
tion  or  to  recover  flavour.  Practically  speaking,  it  tears 
asunder  the  integumental  amylin  and  hardens  it,  and 
so  far  the  action  of  heat  rudely  supersedes  the  natural 
operation  of  the  diastase,  which  would  have  done  its 
work  in  the  mash-tun  by  gradual  insinuation,  had  it 
been  kept  patiently  and  at  a  proper  temperature ;  but 
this  bursting  of  the  sphericles  by  force  proves  that  some 
of  them  have  escaped  laceration  by  the  diastase  when 
in  the  mash-tun,  or  in  other  words,  that  its  power  has 
been  impeded  by  imprudent  haste  or  improper  heat. 

The  experiments  of  Payen  and  Persoz,  chemists  of 
high  standing,  stand  already  recorded  in  this  work,  as 
do  those  of  other  chemists,  to  whom  may  be  added 
Thomson,  who  takes  10  parts  of  ground  malt  to  100  of 
flour,  and  when  he  wishes  to  realise  a  syrup,  he  keeps 
the  temperature  between  158°  and  167°  during  three 
hours;  but  if  he  works  to  obtain  dextrine,  "with  as 
little  sugar  as  possible"  he  raises  his  temperature  to  the 
boiling  point,  which  in  his  own  words  "  puts  an  end  to 
the  action  of  the  diastase."  This  proves  what  is  most 
important  to  the  brewer,  that  boiling  paralyses  the 
natural  powers  which  protect  him. 

But  soluble  starch,  being  released  in  the  copper,  re- 
tains its  original  consistence  in  defiance  of  the  effects 
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of  heat,  until  it  is  subjected  to  fermentation,  because 
the  violence  that  broke  its  shell  and  set  it  free,  was  too 
high  for  its  saccharisation,  and  would  be  so,  did  all 
other  circumstances  agree ;  but  they  do  not,  for  the 
action  of  the  diastase,  both  on  the  shell  and  on  its  con- 
tents, is  purely  chemical  in  the  mash-tun,  whereas  that 
of  boiling  heat  on  the  shell  alone  is  merely  mechanical ; 
and  the  idea^  chemically  considered  as  above,  that  these 
flakes  or  flocks  consist  of  the  shells  of  starch,  some 
albumen,  and  perhaps  some  other  portion  of  the  gluten, 
is  supported  by  their  apparent  increase,  as  boiling,  the 
cause  of  their  production,  is  continued ;  and  we  may 
add  the  evidence  of  their  solubility  in  water,  their  ex- 
traordinary expansibility  by  heat,  their  susceptibility  of 
fermentation,  their  colour,  and  their  concomitant  testi- 
mony. Their  subsequent  submission  to  the  vinous  fer- 
mentation proves  that  they  possess  an  innate  virtue, 
which  they  would  have  dispersed  to  the  surrounding 
elements  if  left  to  pursue  their  natural  course ;  and  that 
under  extreme  coercion  they  hold  together,  and  stur- 
dily defy  the  power  of  boiling  till  they  sacrifice  their 
vitality  in  the  resistance  which  they  offer  to  the  tyran- 
nical sway  of  fire ;  therefore  boiling  is  injurious,  and 
excessive  boiling  is  irrational. 

With  respect  to  dome  coppers,  one  London  brewer,  of 
great  eminence  in  his  profession,  thinks  that  if  worts 
were  boiled,  or  more  properly  simmered,  in  vacuo,  at 
160®  or  ITO**,  similarly  to  the  plan  followed  by  sugar 
refiners,  the  mode  would  be  preferable  to  the  old  system, 
as  a  means  of  preserving  the  aroma,  and  securing  sound- 
ness ;  but  if  it  could  be  done  at  so  low  a  heat,  we  might 
thence  infer  that  the  whole  secret  lay  in  the  act  of 
ebullition,  well  knowing  that  it  could  not  take  place  in 
an  ordinary  copper  under  a  temperature  of  212'' ;  yet 
the  air-pump  and  dome  could  be  dispensed  with,   if 
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nothing  more  than  commotion  were  necessary ;  because 
the  heat  could  easily  be  kept  up  at  160°  or  170®,  and  a 
rouser  might  be  used,  which  would  act  within  the  wort 
like  the  flies  of  a  chum,  and  thus  keep  the  whole  mass 
in  motion ;  but  the  author  is  fully  persuaded  that  such 
an  expedient  would  not  be  productive  of  advantage, 
whether  manual,  pecuniary,  or  otherwise ;  because  tem- 
perature is  the  agent,  and  not  motion,  except  as  regards 
the  hop,  the  latter  being  the  efiect,  but  the  former  the 
cause,  which  is  another  instance  of  the  error,  common 
among  superficial  observers,  of  mistaking  the  one  for 
the  other. 

III.   Improvement  of  the  Flavour. 

In  the  third  place,  which  becomes  a  matter  of  course, 
boiling  destroys  the  flavour  of  wort.  Tliere  has  been 
an  object  in  boiling,  and  sometimes  in  long  boiling, 
which  has  aimed  at  the  reduction  of  a  great  length,  in 
order  to  increase  the  density  of  the  extract;  and  on 
that  subject  a  free  opinion  has  been  expressed  in  Chap- 
ter v.,  page  161 ;  but  will  any  one  presume  to  say  that 
this  has  not  been  done  at  the  expense  of  its  flavour, 
which  is  its  most  valuable  property  ?  By  the  new  sys- 
tem of  extraction  by  means  of  the  Attemperator,  little 
above  half  the  usual  quantity  of  original  liquor  is  used, 
so  that  the  worts  are  made  too  strong,  and  require 
dilution  with  water,  which  can  be  added  advantageously 
at  any  period ;  even  in  the  fermenting-tim,  which  may 
excite  some  surprise,  and  yet  the  practice  is  correct 
Another  objection  will  perhaps  be,  that  the  boiling  also 
blends  the  whole  of  the  soluble  parts  of  both  maJt  and 
hop  into  one  homogeneous  mass,  so  that  the  distinct 
flavours  cannot  be  discerned :  granted  that  this  is  done, 
the  previous  aroma  must,  however,  be  omitted,  because 
it  has  evaporated !  and  certain  parts  have  coagulated ; 
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and,  with  all  due  submission  to  those  philosophists  who 
uphold  such  a  practice,  the  patentee  of  the  Hop-con- 
vertor,  invented  as  a  substitute  for  that  operation,  or  a 
greater  part  of  it,  begs  most  positively  to  assert  that  the 
next, — the  forthcoming  process, — ^that  of  fermentation, 
is  a  thousand  times  more  powerful  in  this  particular 
than  any  boiling,  or  any  other  imaginable  application 
of  fire. 

Worts,  when  in  fermentation,  are  in  constant  motion 
and  gentle  effervescence,  emitting  gases  in  a  manner 
somewhat  similar  to  the  mechanical  operation  by  ebul- 
lition, and  the  emission  of  the  steam  caused  by  boiling ; 
but  here  the  analogy  ceases,  because  the  other  effects 
produced  by  the  two  processes  are  diametrically  oppo- 
site; as  continued  boiling,  by  the  mere  expulsion  of 
gas,  renders  the  worts  flat ;  whereas  fermentation  im- 
bibes one  gas  while  it  emits  another  or  two,  and  is 
thereby  kept  lively  and  healthy,  as  well  as  by  a  partial 
retention  of  carbonic  acid  gas.  Boiling,  by  increasing 
the  density,  makes  the  worts  more  clammy ;  but  the 
active  heat  of  fermentation  decomposes  and  re-arranges 
every  vegetable  principle,  attenuates  every  particle,  and 
reduces  the  specific  gravity  of  the  mass.  In  short,  the 
remains  of  the  original  properties  in  fermented  worts, 
are  much  more  intimately  blended  with  those  that  are 
newly  acquired,  than  in  such  as  have  been  boiled,  as 
is  evident  fix)m  the  greater  difficulty  that  attends  the 
analysis  of  the  former.  The  author  is  not  singular  in 
his  opinion  ;  for  that  of  Baverstock  was  published  in  his 
'' Hydrometrical  Observations'*  as  early  as  1785;  and 
Dr.  Shannon,  a  great  advocate  for  short  boiling,  whose 
large  work  on  brewing  appeared  early  in  the  present 
century,  says,  at  page  235,  that  the  vast  injury  which 
the  worts  sustain  by  long  boiling,  may  be  avoided  with 
convenience  by  short  liquors  and  stiff  mashes,  because 
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there  is  less  to  evaporate,  or  reduce  to  a  standard  gra- 
vity by  boiling  down,  and  consequently  that  less  of  the 
volatile  principle  of  the  materials  will  be  dissipated,  "  to 
the  avmoyance"  of  the  neighbourhood,  and  the  brewer's 
loss  in  stock  and  fuel.  He  thought,  however,  that  short 
boiling  required  greater  rapidity,  and  that  if  a  wort  had 
boiled  an  hour  when  "  the  criterion"  appeared,  it  might 
then  be  turned  out  of  the  copper  in  a  few  minutes ;  but, 
be  it  cautiously  spoken,  the  annoyance  in  the  atmo- 
sphere, which,  some  esteem  as  ddiciousness,  would  be 
less  if  "  the  criterion''  were  done  away  with,  and  never 
attained  more.  The  doctor  thought  that  boiling  the 
wort  before  the  hops  were  added,  was  a  bad  practice ; 
therefore  he  recommended  simmering  while  the  first 
wort  waited  for  the  second.  "  It  is  from  over-boiling, 
and  under-attenuation,"  says  he,  "  that  strong  beers  and 
ales  owe  their  gluey  rawness  and  glutinous  fulness, 
that  passes  with  some  for  body  and  strengtL  In  the 
application  of  these  rules,  the  abuse  of  over-boiling  is 
fiirther  pointed  out." 

Not  only  to  England  and  Ireland,  but  to  Scotland 
also,  has  the  same  kind  of  opinion  and  advice  extended ; 
for  the  "  Scottish  Ale-brewer"  informs  us,  that  though 
various  opinions  prevail  on  the  subject  of  boiling,  he 
can  safely  assert  that  his  countrymen  generally  boil  for 
shorter  periods  than  the  English,  varying  from  an  hour 
to  an  hour  and  a  half;  but  that  he  is  no  advocate  for 
long  boilings,  since,  if  the  time  exceeds  an  hour,  the 
coarse  flavour  of  the  hop  is  extracted  by  it,  and  the  fine 
aroma,  being  evanescent,  flies  away  with  the  vapour, 
and  "Tway  be  sensibly  felt"  by  those  who  approach  the 
brewery ;  which  evils,  with  others  that  are  consequent 
on  boiling  too  long,  he  is  desirous  to  prevent ;  and  he 
considers  that  the  flavour  of  the  ale  depends  very  much 
on  careful  attention  to  these  particulars ;  but,  like  all 
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the  others,  he  advocates  soToe  boiling  as  a  means  of 
extracting  the  aromatic  flavour,  and  of  coagulating  the 
"gluten!"'  as  he  calls  it,  into  flakes.  One  of  these 
objects  is  now  accomplished  through  the  Hop-convertor, 
and  it  would  be  more  to  the  brewer's  interest  were  the 
other  not  to  be  mentioned. 

It  seems  clear,  then,  for  what  purpose  these  advocates 
have  advanced  their  arguments,  while  in  principle  they 
objected  to  the  practice,  which  Hayman  designates  an 
"  erroneous  one,"  and  contends  that  where  the  hops  are 
put  to  the  first  strong  wort,  without  undergoing  some 
preparatory  process,  the  richness  of  the  wort  clogs  their 
pores,  thereby  increasing  the  difficulty  of  extraction, 
and  consequently  diminishing  their  preservative  quality 
within  the  body  of  the  wort ;  besides  which,  he  considers 
that  if  these  hops  be  afterwards  put  to  small  wort,  its 
thinness  imsheathes  their  pores,  and  it  is  made  too 
bitter.  To  remedy  this  loss  and  inconvenience,  he  has 
had  recourse  to  a  contrivance  of  his  own,  approximating 
in  its  character  to  that  of  the  Hop-convertor,  though  at 
a  great  distance  as  an  invention.  "  My  plan  has  always 
been  to  soak  the  hops  in  warm  liquor,  previous  to  their 
addition  to  the  strong-beer  wort,  in  the  following  man- 
ner:— Closely  adjoining  the  mouth  of  my  copper,  I 
had  a  small  back  erected,  called  a  steeping-back,  into 
which  I  put  my  hops  before  I  turned  my  second  liquor 
over  the  goods.  As  soon  as  this  liquor  was  heated  to 
about  165  or  170  degrees,  I  sprinkled  my  hops  well  with 
it,  turning  them  repeatedly,  until  every  particle  was 
thoroughly  damped ;  and  I  have  found  this  method,  from 
experience,  create  a  saving  of  one  pound  in  ten,  which 
needs  only  trial  to  be  confirmed.''  Here,  then,  in  de- 
crying the  boiling  system,  is  a  principle  advanced, 
though  by  no  means  so  searching  and  efficacious  as  the 
plan  now  pursued. 
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Lcvesquc  also  recommends  short  boiling,  and  strongly 
condemns  the  common  practice  of  bestowing  two  hours 
on  a  first  wort,  in  '^  dissipating  those  fine  qualities  which 
it  was  the  brewer's  intention  to  preserve,  under  the  idea 
that  the  beer  will  not  keep  without,  which  is  an  error 
in  judgment."  He  thinks  fifteen  minutes  a  sufficient 
time  for  the  interstices  of  the  wort  to  become  trans- 
parent enough  to  betoken  the  "  union  or  combination" 
of  the  particles  of  the  two  extracts,  the/aWnocecms  parts 
of  which  he  supposes  to  coagulate  into  flakes.  Thus 
one  imputes  that  to  farina,  which  another  ascribes  to 
gluten,  and  a  third,  Wigney,  assigns  to  mucilage.  Enough 
to  say,  that  none  of  them  is  correct  in  his  estimate, 
though  all  repudiate  long  boiling  as  a  dangerous  prac- 
tice, of  which  some  of  them  likewise  see  that  the  ex- 
pense is  formidable.  But  here  is  a  writer  carrying  out 
the  principle  of  innovation,  so  far  as  to  endanger  the 
safety  of  his  wort  only  for  a  quarter  of  an  hour ;  but  the 
question  is,  why  endanger  it  at  all  ?  Had  he,  or  any  of 
the  authors  whose  opinions  have  been  cited,  had  thought 
and  opportunity  to  apply  the  steam  apparatus,  and  a 
correct  system  of  fermentation,  the  patentee  is  almost 
convinced  by  their  language  that  they  would  have  abo- 
lished boiling  in  toto,  as  a  friend  in  Buckinghamshire  has 
done,  who  says  that  he  finds  the  plan  of  non-boiling  so  sa- 
tisfactory, that  he  has  conducted  all  his  brewings  on  that 
system  for  many  months,  in  very  hot  weather  as  well  as 
cold,  and  is  persuaded  that  it  is  a  decided  improvement 
Common  modes  of  conducting  the  fermentation  un- 
doubtedly require  common  boiling;  but  there  is  an 
uncommon  mode  which  may  be  relied  on,  and  in  addition 
to  the  saving  of  one  pound  in  ten,  suggested  by  Mr. 
Hayman's  mode  of  sprinkling,  another  and  still  more 
important  benefit  will  be  found  to  arise  from  the  use  of 
the  Hop-convertor,  by  a  second  saving  in  the  wort,  equal 
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to  the  quantity  hitherto  consumed  in  the  absorption  bv 
the  hops  in  the  hop-back,  wliich  is  generally  lost ;  for, 
notwithstanding  that  the  hop-press  has  for  many  years 
been  introduced  to  the  trade,  it  is  deemed  more  prudent 
under  the  new  system  to  waste  what  wort  they  retain, 
than  to  use  the  very  nauseous,  bitter,  and  often  acid 
fluid  that  exudes  from  the  Vessels  and  tendrils,  unavoid- 
ably crushed  by  such  violent  means  as  the  screwing 
operation. 

For  the  information  of  persons  not  in  the  trade,  the 
author  has  subjoined  part  of  a  table  shewing  the  quan- 
tity of  wort  imbibed  by  different  weights  of  hops  while 
boiling,  and  after  the  usual  drainage  in  the  hop-back. 
The  correctness  of  this  table,  which  was  drawn  up  by 
the  veteran  Richardson  to  accompany  his  saccharome- 
trical  observations,  has  never  been  disputed,  but,  on  the 
contrary,  is  universally  admitted  by  the  trade  to  be  an 
admirable  standard  of  trutL  (See  Roberts,  p.  102 ;  and 
Levesque,  p.  95,  who  gives  the  quantities  in  quarts  in- 
stead of  barrels,  as  10  lbs.,  24  quarts  ;  20  lbs.,  48  quarts, 
&C.)  being  always  half  a  gallon  to  the  pound  or  more  ; 
and  whatever  be  the  quality  or  strength  of  the  wort  last 
brewed,  or  last  drained  through  the  hops,  this  certain 
quantity  of  wort  is  imbibed  by  them,  at  the  rate  of  a 
barrel  to  every  60  lbs.  consumed. 


Hops 

Wort 

Hops 

Wort 

Hop* 

Wort 

Hops 

Wort 

uJa. 

imbibed. 

UBed. 

imbibed. 

used. 

Imbibed. 

used. 

imbibed. 

lbs. 

barrels.! 

Ibe. 

barrels. 

lbs. 

barrels. 

lbs. 

barrels. 

10 

016     1 

15 

0-24 

20 

0-33 

70 

116 

11 

017     1 

16 

0-26 

30 

0-60 

80 

1-33 

12 

019 

17 

0-27 

40 

0-66 

90 

1.50 

13 

0-21 

18 

0-29 

60 

0-83 

100 

1-66 

14 

0-22 

19 

031 

60 

100 

200 

3-33 

When  return  worts,  or  beers  of  16  or  18  lbs.  gravity 
per  barrel,  are  the  last  liquors  retained,  the  loss  is  not 
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of  such  great  consequence  as  that  sustained  by  a  single 
brewing  of  strong-  ale ;  but  it  amounts  to  something 
worth  saving  in  the  aggregate ;  and  though  by  the  new 
system  the  last  worts  are  certainly  retained,  the  loss  is 
considerably  less  than  by  the  practice  sought  to  be 
abolished ;  for  under  the  new  mode  of  treatment,  the 
hops  will  not  retain  worts  with  such  tenacity  as  boiled 
ones  possess  over  those  that  are  designed  for  conveyance 
from  the  copper  to  the  coolers ;  but  they  merely  keep 
the  last  few  barrels  that  leave  the  mash-tun,  and  that 
consequently  consist  of  the  weakest  portion  of  the  whole 
extract^  and  which  do  not  exceed  the  specific  gravity  of 
w^ater :  such  is  the  effectiveness  of  the  Hop-con vertor ; 
besides  the  great  saving  in  coppers,  coals,  and  labour, 
and  the  greater  cleanliness  which  attends  the  operation ; 
so  that,  in  fact,  Tione  of  the  frightful  waste  by  boiling, 
as  exhibited  by  brewers  and  authors,  can  be  sustained 
where  the  principles  of  these  inventions  are  truly  car- 
ried into  practice. 

The  author,  before  closing  his  remarks  on  boiling, 
w^hich  otherwise  might  end  here,  begs  to  direct  the 
attention  of  his  readers  to  the  pretensions  of  one  adver- 
tising quack,  who  has  revived  and  promulgated  a  prac- 
tice where  it  had  become  obsolete,  or  had  never  before 
been  dreamed  of,  which  is,  "  a  remedy  for  refreshing  sour 
beer,"  by  which  beer  that  has  become  too  acid  for  use, 
should  be  passed  through  the  grains  before  they  are 
removed  from  the  mash-tun  on  a  brewing  day,  and  after- 
wards pumped  from  the  under-back  into  the  copper, 
there  to  undergo  another  boiling,  either  by  itself,  or  in 
the  ordinary  new  wort :  the  effect  of  such  a  procedure, 
be  it  left  to  what  discretion  it  may,  is  too  ridiculous  for 
common  notice;  however,  as  grains,  even  in  the  last 
saturated  state  before  leaving  the  mash-tun,  contain 
from  20  to  30  gallons  of  liquor  per  quarter,  according  to 
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the  original  quality  of  the  malt,  of  which  the  most  flinty 
retains  the  greatest  share ;  so,  for  the  sake  of  illustrating 
such  a  practice,  we  will  suppose  that  50  barrels  of  sour 
beer  are  turned  over  30  quarters  of  grains,  and  that  just 
50  barrels  of  the  supposed  beer  should  be  left  in  the 
underbade,  it  must  be  clear,  even  supposing  the  30 
quarters  of  grains  retained  but  20  barrels  of  liquor,  or 
about  24  gallons  per  quarter,  that  the  old  beer  has  dis- 
placed the  original  20  barrels  of  water,  and  has  taken 
entire  possession  of  the  grains  to  the  same  extent,  so 
that  this  old  beer,  to  -f-ths  of  its  extent,  is  entirely  lost 
to  the  brewer,  his  50  barrels  being  actually  reduced  to 
30  of  beer,  and  20  of  water.  Then  the  philosophical 
supposition  is,  that  this  studiously  prepared  mixture  is 
less  acid  than  before,  by  just  -f-ths  of  its  quantity ;  yet 
such  a  cure  is  not  sufficiently  radical ;  and  in  order  to 
dissipate  the  remaining  acid,  boiling  is  calmly  and  se- 
riously advised ;  but  though  it  may  be  true  that  after 
this,  little  acid  or  none  will  remain,  what  then  ?  neither 
is  any  spirit  left;  and  the  result  of  all  this  appli- 
cation of  labour,  fuel,  and  time,  is  a  weak  and  worthless 
liquid,  little,  if  at  all,  better  than  exhausted  distillers' 
wash,  which,  from  the  similarity  of  treatment,  it  aptly 
resembles !  Brewers  may  now,  perhaps,  indulge  a  ray 
of  hope,  that  when  the  10&  recipe  becomes  public,  for 
which  Mr.  Insleay,  of  Birmingham,  is  now  soliciting 
200  subscribers,  as  a  secret  of  importance  to  be  known, 
"John  Barleycorn"'  will  not  longer  be  condemned  to 
suffer  martyrdom  in  his  old  age,  in  a  boiling  cauldron. 

To  conclude:  if  the  general  object  of  boiling  be  to 
cripple  the  natural  energy  exerted  in  the  ferment  of  the 
grain,  which  is  the  albuminous  gluten,  that  object  is 
undoubtedly  attained  in  proportion  to  the  time  and 
hardness  of  the  boiling.  The  juice  of  the  sugar-cane  is 
boiled  immediately  after  its  expressure  for  the  same 
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purpose,  and  its  ferment  is  skimmed  off  and  decomposed 
with  molasses  for  rum ;  because  the  high  temperature 
of  the  climate  in  which  it  is  produced,  would  cause  the 
juice  to  ferment  before  the  process  of  granulation  could 
conveniently  take  place.  Now,  the  constitution  of  cane 
juice  is  not  widely  dissimilar,  in  many  respects,  to  that 
of  malt,  except  that  the  latter  is  much  less  fermentable 
than  the  other ;  and  as  long  boilings  have  been  found 
to  injure  the  fermentation,  there  is  reason  to  believe 
that  the  exciting  cause  is  greatly  weakened  by  violence 
in  the  copper ;  but  this  could  not  have  been  the  original 
object  of  boiling  by  the  brewer,  or  why  add  the  same 
quantity,  or  a  greater,  of  ferment  or  yeast  to  the  boiled 
worts  again  at  pitching?  Surely  it  would  have  been 
more  economical  and  rational  to  make  the  best  use  of 
its  inherent  fermenting  principle,  than  to  attempt  its 
destruction  for  the  sake  of  employing  an  inferior  and 
perhaps  acetified  substitute  for  the  same  purpose. 

This  chapter  must  be  considered  in  the  main  as  a 
theoretical  illustration  of  the  subject ;  yet  the  facts  here 
noticed  will  not  be  lost  on  the  young  practical  brewer 
who  takes  a  pride  in  his  profession,  can  reflect,  and  is 
ambitious  of  excellence.  The  attention  of  the  general 
reader  is  now  called  to  the  following  explanatoiy  and 
conclusive  remarks,  by  which  it  is  hoped  that  the  fort?- 
going  will  be  clearly  understood. 

All  admit  that  the  retentive  character  of  the  hop 
flower  requires  the  application  of  very  hot  fluids,  ac- 
companied by  some  motion,  to  remove  the  whole  of  the 
bitter  property.  Every  description  of  bitter  remaining 
in  the  partly-dissolved  hop  may  be  turned  to  advantage, 
and  so  also  may  the  Hop-convertor,  in  all  breweries,  by 
boiling  the  hops  in  the  last  and  weakest  worts  as  long 
as  may  be  required,  and  at  the  option  of  the  managing 
brewer ;  yet  he  will  allow,  if  master  of  liis  business,  that 
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the  qualities  of  the  hop  so  extracted,  ought  to  be  avoided 
in  choice  and  expensive  fresh  ales;  but  few  men  are 
willing  to  acknowledge  their  own  errors,  though  it  was 
admitted  by  the  most  practical  and  skilful,  60  years 
ago,  that  the  only  motive  which  a  brewer  could  have 
for  boiling  his  worts,  was  that  of  extracting  the  neces- 
sary virtue  and  flavour  of  the  hop  flower,  without  the 
rank  bitter  of  its  leaves,  stalks,  or  styles.  Though  non- 
boiling  will,  no  doubt,  be  found  advantageous  under 
proper  regulations,  as  soon  as  the  prejudice  of  old-esta- 
blished custom  can  wear  away,  and  has  been  proved  to 
be  preferable  in  many  cases  named  to  the  author,  besides 
any  enumerated  herein,  yet  the  system  is  applicable 
only  where  the  following  circumstances  exist,  together 
or  separately : — 

1.  Where  the  contents  of  the  mash -tun  can  be  heated 
to  any  temperature  by  which  the  necessary  conversion, 
coagulation,  and  filtration,  can  be  rendered  subservient 
to  the  will  of  the  operator. 

2.  Where  the  worts  can  be  fermented  at  or  below  52"^, 
as  described  in  Chapter  XI Y. 

With  the  present  (or  old)  system  of  extraction  and 
fermentation,  a  moderate  boiling  is  necessary,  especially 
during  the  siunmer  season,  if  only  to  weaken  the  de- 
caying energies  of  the  azotised  matter,  so  as  to  facilitate 
its  separation  and  ultimate  removal ;  and  besides,  that 
which  remains  in  the  body  of  the  beer  after  racking,  is, 
from  its  crippled  state,  inimical  to  further  change.  Upon 
this  principle  we  may  account  for  the  keeping  qualities 
of  beer,  in  proportion  to  the  drying  or  carbonisation  of 
the  materials,  other  circu^istances  being  similar,  and  all 
extremes  avoided 
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CHAPTER  X. 

COOLING. 

NATURAL  WAY— NECESSITY  OP  CAUTION — LOCAUTY  OP  UTENSILS — SOOTCH 
AND  BNGUSH  DIFPKRBNCBS— OPIATES— BAVARIAN  MODS — ANTl-FKBMENTS 
— PITCHINO  HBATS--EFPECIS  OP  LOW  TEMPERATURS--CAU8ES  OF  FEE- 
PECtlON-— ATM06PHERB— FOX  TAINT  AND  CREAM — WOODEN  OOOLEBS— 
METALS  AND  EARTHS— GALVANISED  WORTS— THE  PELSPATHIC  TILE  COOLER. 

The  second  part  or  division  of  the  Art  of  Brewing,  is 
the  important  process  of  Fermentation,  to  which  end 
Cooling  is  preparatory ;  and  much  as  the  beverage  de- 
pends for  flavour  and  quality  upon  the  first  consolida- 
tion of  the  extracts,  on  the  incorporation  of  the  whole 
of  the  nutritious  and  exhilarating  properties,  and  on  the 
rejection  of  all  that  is  nauseous,  hurtful,  or  otherwise 
objectionable,  the  great  care  of  all  is  the  production 
and  preservation  of  the  alcohol,  and  the  retention  of 
those  wholesome  principles  in  conjunction  with  it,  com- 
monly called  hodyy  which  give  to  malt  liquor  its  great 
character  of  maintaining  strength  in  man;  thereby 
placing  it  far  above  all  distilled  liquors  in  the  scale  of 
utility,  though  not  of  uniform  profit,  as  an  article  of 
commerca 

To  persons  who  have  considered  the  subject  with  any 
degree  of  attention,  the  author  scarcely  has  need  to 
advance  more  than  he  has  already  observed  in  refer- 
ence to  the  diflSculties,  whether  natural  or  artificial, 
which  beset  the  brewer  in  every  stage  of  his  progress. 
Perhaps  no  branch  of  manufacture  is  more  uncertain  in 
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the  result  of  its  operations^^r  is  less  understood  in  its 
nature  as  a  means,  and  especially  this  most  important 
branch,  Fermentation  ;  for  though  the  first  chemists  of 
every  age  have  experimented  and  written  on  the  sub- 
ject in  conunon  with  others,  a  great  part  of  the  practical 
effects  of  affinity  evolved  by  it  are  still  enwrapped  in  an 
obscurity  almost  oblivious.    To  reveal,  by  means  of  ex- 
perience, the  mysteries  which  modem  chemistry  tends 
to  illustrate,  is  now  the  main  matter  in  pursuit ;  for 
extensive  as  are  the  improvements  that  have  taken 
place  in  almost  every  branch  of  our  productive  skill, 
firom  the  flimsiest  fabric  of  the  cotton  loom  to  the  mag- 
nificent hardware  of  the  vase  and  the  chandelier,  to  say 
nothing  of  the  safety-lamp  which  protects  the  life  of 
the  miner,  upwards  to  the  Bude  light  which  preserves 
the  vision  of  the  senator  ;  or  yet  of  omnigraphs,  electro- 
magnetic machines,  galvanic  apparatus,  photogenic  draw- 
ings,   electrotypes,  calculating  automata,  atmospheric 
locomotive  propulsion,  and  fifty  things  more ;  still  the 
critical  and  sublime  art  of  fermentation,  than  which 
nothing  can  require  greater  vigilance  and  care,  slum- 
bers on  much  the  same  as  in  the  days  of  our  ancestors, 
the  practice  and  the  utensils  being,  with  but  few  excep- 
tions, intrinsically  the  same,  though  ill-adapted  to  a 
purpose  so  very  delicate  and  intricate ;  for  though  de- 
pendent on  principles  purely  chemical,  the  subject  has 
not  been  thought  worthy  of  that  peculiar  and  popular 
attention  which  its  extreme  nicety  demands,  in  order 
that  its  conditions  may  be  well  understood,  and  its  best 
effects  duly  appreciated.    A  few  choice  spirits  there  are 
who,  to  use  the  words  of  a  friend,  may  be  emulous  to 
"place  the  art  on  its  proper  pedestal,  and  appropriate  to 
it  a  niche  in  the  Temple  of  Science,"  or  who  may  look 
steadily  to  "that  great  end  where  the  brewer  reaps  his 
golden  harvest,  meaning  fermentation ;"  but  such  are 
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thinly  spread,  and  the  harvest,  be  it  golden  or  brazen,  is 
to  the  cultivator  and  not  to  the  gleaner.  A  stimulus, 
in  fiskct,  is  wanting ;  for  notwithstanding  the  progress 
which  science  has  been  making  collaterally,  it  is  sur- 
prising that  the  bulk  of  the  men  whose  interest  it  is 
above  all  others,  should  not  take  care  to  have  every 
particular  of  the  art  investigated  and  perfected,  so  that 
they  might  place  the  brewery  on  an  equal  footing  with 
other  scientific  establishments,  but  should  be  the  la^t  to 
take  it  in  hand ;  and  we  shall  be  the  more  astonished 
when  we  consider  the  uniformity  which  is  desirable  in 
the  production,  the  respectability  and  wealth  of  the  par- 
ties generally  engaged  in  it,  their  extensive  and  every- 
day practice,  the  competition  which  increases  among 
them  as  mere  traders ;  there  being  now  2,251  breweries, 
57,591  victuallers,  and  36,298  beersellers,  giving  a  total 
of  96,140  licenses  in  England  and  Wales,  besides  338 
breweries  and  29,640  victuallers  in  Scotland  and  Ire- 
land, or  126,118  in  the  whole  United  Kingdom,  according 
to  the  returns  for  1842;  and  the  vast  consumption 
which  they  produce  amounts  to  about  twelve  millions 
of  barrels  annually.  No  class  of  traders  are  exposed  to 
greater  risks  in  their  dealing  practice;  nor  are  there 
any  whose  profits  and  losses  are  consequently  so  fluc- 
tuating. 

To  attempt  a  scientific  digest  of  the  modus  operandi 
of  fermentation  is  an  undertaking  which  few  brewers 
have  had  the  courage  to  attempt,  and  perhaps  a  specu- 
lation as  to  the  primary  causes  is  as  much  as  can  be 
expected  here,  when  the  extensiveness  of  the  subject 
and  the  limits  of  the  field  are  considered ;  but  it  will  be 
necessary  to  explain  the  rudiments  and  effects  of  the 
system  as  at  present  understood,  and  to  introduce  some 
new  views  and  proofs,  in  order  to  convey  to  the  mind 
of  the  reader,  should  he  not  be  a  chemical  brewer,  an 
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explanation  of  the  reasons  which  have  induced  the 
writer  to  alter  the  practice  pursued  in  this  country  in 
fermenting  ales,  and  in  preparing  them  for  the  change 
which  they  have  therein  to  imdergo;  because,  where 
the  necessary  preliminary  of  cooling  has  engendered  the 
seeds  of  damage,  the  most  careful  fermentation  cannot 
restore  the  beverage  to  its  pristine  goodness. 

Cooling  should  take  place  with  the  greatest  caution 
and  care,  and  consequently  no  coolers  should  be  used 
except  such  as  are  best  calculated  to  assist  in  the  attem- 
peiution,  and  to  maintain  the  proper  decreasing  tempe- 
rature without  fluctuation,  and  without  suffering  any 
absorption  which  may  injure  the  quality  or  taste  of  the 
wort  before  the  constituents  commence  the  work  of 
decomposition  which  is  incidental  to  their  reorganisa- 
tion. Not  only  should  the  cooling  utensils  be  placed 
where  the  surrounding  medium  gently  aids  the  gradual 
and  quick  diminution  of  the  acquired  heat,  but  their 
position  should  also  favour  the  transit  of  the  worts,  and 
if  possible,  without  pumping ;  and  should  be  an  inter- 
mediate stage  of  locality  in  the  road  from  the  Hop-con- 
vertor  to  that  place  of  uniform  temperature  to  which 
hereafter  they  ought  to  be  consigned  for  the  work  of 
fermentation. 

The  principal  champion  of  the  Scotch  method  ob- 
serves, that  it  is  usual  for  the  English  to  set  their  worts 
as  high  as  75°,  or  even  80°,  "  according  to  some  prac- 
tical writers ;"  but  the  Scotchmen  seldom  or  never  ex- 
ceed 58^  but  sometimes  cool  down  to  as  low  as  44'' ; 
and  he  takes  the  average  of  the  high  range  at  65°,  and 
that  of  the  low  at  50°  ;  but  in  a  cool  atmosphere  of  42°, 
he  supposes  them  to  average  about  53°.  And  why  this 
variance?  His  answer  is,  that  difierent  heats  require 
corresponding  differences  in  the  time  required  to  com- 
plete the  fermenting  process,  and  that  while  in  Scot- 
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land  the  gyle  is  not  hurried  through,  but  may  remain 
21  days,  the  English  think  it  slow  if  it  remain  6  days. 
The  English,  however,  are  not  all  as  he  describes  them, 
and  the  author  for  one,  nor  is  it  fit  that  they  should 
One  brewer  in  the  South  of  England  recommends  pitch- 
ing a  wort  of  45  lbs.  gravity  per  barrel  at  4«6°,  "  if  the 
gyle  tuns  are  in  the  ground,''  and  this  is  the  greatest 
strength  which  he  can  recommend.  He  would  pitch  a  6  lbs. 
wort  of  small  beer  at  the  same  temperature,  only  alter- 
ing the  quantity  of  the  yeast,  putting  3f  lbs.  to  the  ale 
wort,  and  only  \  lb.  to  the  beer.  He  would  never  ex- 
ceed 47i^  under  any  circumstances,  and  would  then  put 
3*625  lbs.  or  3  lbs.  10  oz.  of  yeast,  which  he  would  allow 
to  ferment  till  his  gyle  rose  22J°  or  to  70*"  for  his 
cleansing  point  But  neither  the  practice  of  the  one 
nor  of  the  other,  in  their  own  particular  breweries,  can 
be  any  criterion  for  the  guidance  of  others,  since  the 
water  alone,  in  many  places,  would  baffle  both  in  attempt- 
ing to  work  their  principles  into  practice,  and  neither 
the  heat,  the  yeast,  or  the  time,  would  correspond  in 
many  breweries. 

Ales  pitched  at  80*"  or  90^  as  attributed  by  the 
Scotchman  to  English  brewers  in  general,  are  of  this 
kind:  pseudo-brewers  have  recourse  to  the  practice, 
that  the  produce  may  attain  early  brightness  when  care- 
fully attended  to  ;  but  it  is  never  eownd;  and  its  opiate 
and  stupefying  influence  is  its  chief  recommendation 
amongst  its  accustomed  imbibers,  which  characteristic 
is  exceedingly  obnoxious  and  injurious  to  strangers, 
whom  it  enervates  in  a  manner  similar  to  opium. 

The  Englishman  above  noticed,  evidently  advocates 
the  best  principle  which  distinguishes  a  rapid  system  of 
fermentation ;  and  in  carrying  that  principle  into  ope- 
ration, his  time  is  regulated  according  to  his  means. 
Very  different  from  this  is  the  practice  of  the  Bavarians,  ^ 
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the  deliciousnesB  and  beauty  of  whose  beer  has  been 
noticed  in  Chapter  VIIL,  p.  249.  Tlie  Regen  Circle,  or 
Vale  of  the  Danube,  in  the  neighbourhood  of  Batisbon, 
near  the  borders  of  the  great  woodland  forest  of  Bo- 
hemia, is  the  district  most  particularly  famed  for  this 
unparalleled  cordial,  and  there  the  wort,  as  we  are  in- 
formed by  Idebig,  and  after  him  by  lire  in  his  new 
Supplement,  "after  being  treated  with  hops  in  the 
usual  manner,''  is  put  to  ferment  in  very  wide  flat  ves- 
sels, having  thus  a  large  surface  exposed  to  the  air,  at  a 
temperature  from  45°  to  50°,  and  in  this  state  the  fer- 
mentation is  continued  from  three  to  six  weeks ;  Ure 
says  three  to  four,  and  that  it  is  placed  in  "  cool  cellarSy" 
but  Liebig  calls  the  fermenting  rooms  "  chambers,"  The 
&ct  is,  that  Ratisbon  or  Begensberg,  and  with  it  the 
plain  of  the  Danube,  north  and  south,  from  Ingoldstadt 
to  Donaustauf,  as  celebrated  for  its  ale  as  the  more 
westerly  circle  is  for  the  growth  of  the  hops  which  assist 
in  its  production,  is  situated  in  the  form  of  a  large 
natural  cooler,  being  so  well  sheltered  by  its  elevations 
northward  and  collaterally,  from  the  frigidity  of  winter, 
and  by  its  absorbed  and  flowing  waters  and  southern 
screen,  the  Alps,  from  the  aridity  of  summer,  that  it 
bears  out  all  the  characteristic  features  of  such  a  cli- 
mate as  is  physically  described  in  Bell's  Greography; 
allowing  that  gentle  fermentation  to  prevail  which  the 
French  cannot  effect  above  ground,  and  which,  in  our 
domestic  economy,  our  householders  produce  in  their 
cellars,  when  aware  that  the  atmosphere  wiU  overcome  all 
their  efforts  in  an  exposed  situation.  Thus,  in  fact,  the 
professor  and  his  tyro  account  for  the  fact  that  English, 
French,  and  most  of  the  Grerman  beers  will  become  vine- 
gar when  the  air  begins  to  act  on  them ;  but  that 
Bavarian  will  keep  through  any  length  of  time  without 
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acetifying  or  undergoing  any  change.  The  rest  relates 
to  Fermentation,  and  will  be  found  explained  in  Chap- 
ter XIIL 

Liebig  again  asserts,  and  no  doubt  his  authority  is 
good,  that  '^  the  great  influence  which  a  rational  manage- 
ment of  fermentation  exercises  over  the  quality  of  beer, 
is  well  known  in  several  of  the  German  states  "  and  he 
instances  the  grand  duchy  of  Hesse,  where  a  large  pre- 
mium is  ofiered  for  the  production  of  beer  brewed  upon 
the  Bavarian  principle,  the  prize  to  be  awarded  to  any 
competitor  who  can  prove  that  his  beer  has  lain  six 
months  in  the  store-vats  without  becoming  acid.  Why 
cannot  this  be  done  in  England,  the  queen  of  barleyed 
nations  ?  That  sites  possessing  eligibility,  with  advan- 
tages even  superior  to  those  thus  generally  described  as 
existing  in  Bavaria,  can  be  found  in  every  part  of  Great 
Britain,  by  a  judicious  availment  of  which,  the  brewer's 
worts  may,  by  proper  cooling  and  a  peculiar  kind  of 
fermentation,  be  converted  into  an  almost  imperishable 
and  altogether  delicious  beverage,  abundant  evidence 
shall  hereafter  attest;  and  this  eligibility,  with  the 
practicability  of  the  principles  to  the  fullest  extent,  shall 
be  incontrovertibly  proved ;  but,  first,  a  necessary  pre- 
liminary must  be  observed 

The  difficulty  of  conducting  the  brewery  in  warm 
weather  has  been  uniformly  felt,  and  is  exactly  in  case 
here.  The  Scotch  and  American  brewers  forego  brew- 
ing ales  during  the  hottest  month  or  two  in  the  year. 
Roberts  tells  us  that  till  lately  the/o^  was  hardly  known 
in  Scotland,  because  the  brewers  of  strong  ale  brewed 
only  in  the  colder  months,  their  coppers  lying  silent 
from  May  to  October  (which,  by  the  by,  is  a  long 
while  to  be  lazy,  or  to  punish  the  poor  trout  either). 
But,  he  avers,  some  of  those  who  brewed  inferior  ales, 
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ventured  to  brew  throughout  the  summer,  and  ran  the 
risk  of  this  insidious  disease,  which  therefore  sometimes 
crept  into  their  worts. 

A  few  of  the  London  brewers  also  relax  their  energies, 
and  avail  themselves  of  the  dog-days  for  the  repair  of 
utensils  and  the  like.  To  a  warm  atmosphere  and 
neglect  of  the  vessel  may  be  ascribed  the  disease  called 
the  ybti2  in  wooden  casks,  &c.  Hence  the  necessity  of 
discontinuing  vessels  of  wood  in  the  various  processes, 
as  far  as  possible,  and  of  devising  some  plan  which 
may  obviate  the  inconvenience  of  suspending  business 
throughout  the  best  months  of  the  year. 

WooDBN  CooLBRS.  It  may  now  be  proper  to  point  out 
the  inconvenience  always  attendant  on  keeping  in  order 
that  erroneously  constructed  utensil,  the  wooden  cooler, 
or  "  veiy  wide  flat  vessel,"  of  the  British  brewery.  The 
ruinous  consequences  of  its  frail  nature,  its  extreme 
porosity,  and  its  liability  to  contraction,  render  the  par- 
tial but  constant  application  and  removal  of  lime  and 
water  indispensable,  by  which  its  decay  is  assisted  rather 
than  arrested.  It  is  generally  admitted  that  the  offen- 
sive flavour  arising  from  the  foxing  of  the  worts,  and  its 
evil  influence  on  the  vinous  fermentation,  can  always 
be  detected  but  never  remedied ;  and  besides  the  in- 
jury which  the  ale  sustains  by  being  in  contact  with  a 
substance  so  perishable  and  ever-decaying  as  a  vegetable 
cooler,  ulterior  consequences  must  not  be  forgotten, 
such  as  loss  of  reputation,  and  desertion  by  the  best 
customers,  which  are  matters  of  paramount  importance. 

The  best  cure  for  a  wooden  cooler  is  to  bum  it,  and 
to  substitute  another  of  less  precarious  material,  which 
may  be  the  means  of  preventing  creaming  by  sponta- 
neous fermentation,  caused  chiefly  by  the  reception  of 
too  much  oxygen ;  a  principle  which  must  be  denounced 
as  a  bane ;  for  although  spontaneous  fermentation  may 
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succeed  at  a  mild  and  constant  temperature,  practice 
tells  us,  and  the  author  knows  from  direct  experiment, 
that  it  is  preferable  to  add  a  gradual  supply  of  ferment, 
to  feed  according  to  the  wants  of  the  declining  matter ; 
and  it  is  far  better  to  withhold  the  supply  of  air,  than 
to  overcharge  with  it ;  because  the  surplus  attacks  the 
alcohol,  and  the  consequence  is,  that  either  the  acetous 
fermentation  is  encouraged  and  excited,  or  that,  at 
least,  the  vinous  is  suspended  or  diverted;  and  the 
whole  or  some  of  these  disasters  occur  in  proportion 
to  the  artificial  surcharge:  Dr.  Henry  discovered  this 
in  one  instance,  by  his  failure  when  infrising  atmo- 
spheric air  by  Nooth^s  machine,  in  preference  to  barm. 

One  thing  that  tends,  to  a  very  considerable  extent, 
to  hasten  the  decay  of  wooden  coolers,  and  is  perhaps 
the  principal  original  cause,  is  the  latitudinal  friction 
arising  from  the  alternate  expansion  and  contraction  of 
the  planks,  upon  the  reception  and  impartation  of  heat 
and  moisture,  in  which  respect  they  more  or  less  re- 
semble sponge,  according  to  their  compactness,  by  which 
reciprocation  of  toward  and  untoward  motion,  the  fibres 
are  made  alternately  to  recede  from  each  other,  and 
again  to  approach ;  thus  pulverising  their  own  aJbimien, 
and  grinding  away  the  more  solid  substance ;  increasing 
also,  by  such  attrition  and  other  motion,  the  decompo- 
sition of  all  other  matters  absorbed  by  the  pores,  or 
within  the  sphere  of  their  action. 

The  albumen  of  timber  lies  between  the  fibres,  and  is 
the  first  to  loosen  and  perish ;  that  nearest  the  outside 
either  floats  out  of  its  cell,  or  exudes  therefrom,  and  is 
swept  away  by  the  cleansing  broom ;  the  breach  thus 
formed  soon  becomes  deeper  and  wider,  and  ultimately 
aflbrds  easy  ingress  to  the  vegetable  moisture,  until  the 
whole  plank  is  saturated  with  principles  that  decay  with 
greater  rapidity  than  the  displaced  albumen  itself;  this 
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ligneous  substance  in  its  turn  decomposes,  recedes,  and 
makes  way  for  the  reception  of  new  matter ;  so  that  the 
pores  of  the  wood  are  so  many  fermenting  vessels  for 
every  stage,  from  the  vinous  to  the  putrefective.  These 
places  are  never  full,  though  always  filling  with  the 
solid  matter  of  the  wort,  which,  through  this  continuous 
but  varying  decomposition,  forms  an  accumulation  of 
starchy,  glutinous,  lupuline,  and  albuminous  admixture, 
ever  dying,  but  never  extinct,  thus  rendering  the  timber 
more  spongy  and  leaky,  until  the  fibre,  which  began  to 
perish  from  contagion  at  the  onset,  gives  way ;  and  the 
general  consumption  increases  daily,  until  the  employ- 
ment of  the  back-maker  becomes  inevitable.  During 
this  work  of  destruction,  the  worts  are  absorbed  and 
wasted,  and  become  so  permanently  impregnated  with 
acidity,  that  they  not  only  irrecoverably  lose  their  fla- 
voiir,  but  a  poison  is  imparted  to  them  by  this  seemingly 
spontaneous,  though  unintentionally  excited,  vino-ace- 
tous or  acetous  fermentation  of  the  worts,  which  daily 
increases. 

Again : — ^the  contraction  and  expansion  of  the  boards 
creates  a  species  of  pump ;  for  when  the  timber  imbibes 
heat,  as  it  does  when  the  hot  wort  is  on,  the  pores  ex- 
pand, a  partial  vacuum  is  formed,  and  whatever  is  in 
contact,  as  wort  necessarily  is,  instantly  enters  by  virtue 
of  atmospheric  pressure:  the  wort,  however,  directly 
begins  to  impart  its  caloric  to  the  surroimding  media, 
and  as  this  cooling  proceeds,  the  timber  contracts,  the 
fibres  assume  a  more  compact  position,  the  pores  close, 
some  air,  ferment,  &c.,  issue  from  them,  and  the  foxing 
of  the  worts  is  natural  and  inevitable ;  for 

**  One  toacfa  of  nature  makes  the  whole  world  km." 

As  shewn  in  a  former  chapter  of  this  work,  Levesque 
has  noticed,  that  grains  by  standing  "strike  an  acid 
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into  the  wood"  of  the  mash-tun,  and  cause  a  fennenta- 
tion  within  it ;  and  an  allusion  has  been  made  (p.  200) 
to  the  loss  of  property  experienced  in  a  notable  esta- 
blishment ;  and  if  wood  is  thus  liable  to  become  acid  in 
a  vessel  which  is  usually  kept  at  a  high  temperature, 
how  much  greater  must  be  the  tendency  to  imbibe  a 
pernicious  virus  in  a  cooler  which  is  subject  to  the 
variations  of  temperature,  often  many  times  in  every 
week,  and  which,  of  all  utensils  in  the  brewery,  contains 
the  greatest  sur&ce  to  the  least  solidity ;  and  if  such  is 
the  effect  upon  solid  matter,  what  must  it  be  upon  the 
liquid  contained  in  the  cooler,  at  a  time  when,  by  alter- 
nate changes  of  temperature,  its  particles  are  in  the 
most  unquiescent  state  of  susceptibility?  Indeed,  in 
all  brewing  vessels  constructed  of  wood,  liable  as  they 
are  to  excessive  changes  of  heat  and  cold,  siccity  and 
moisture,  a  proneness  to  acidity  must  ever  be  prevalent. 
Mash-tuns,  fermenting-vessels,  and  store-vats,  are 
generally  made  of  oak,  though  coolers  are  almost  uni- 
versally constructed  of  Dantzic  deal,  or  of  pine,  which, 
though  of  more  hardy  growth  than  oak,  is  nevertheless 
more  porous  and  perishable ;  and  we  may  here  name  a 
fact  that  cannot  have  escaped  the  notice  of  all  persons 
engaged  in  brewing  establishments,  which  is,  that  all 
wooden  vessels  that  are  treated  with  the  hottest  liquor, 
are  the  most  durable:  such,  for  instance,  as  the  hop- 
back,  which  receives  the  wort  in  nearly  a  boiling  state ; 
and  next  to  it,  the  cooler  which  is  built  the  nearest, 
which  lasts  twice  as  long  as  that  which  is  farthest  from 
the  hop-back,  because  the  liquor  which  flows  over  this 
last,  is  cooled  in  its  transit  from  the  copper  and  inter- 
mediate vessels.  The  greater  preservation  of  certain 
utensils  may  be  owing  to  some  partial  consolidation  of 
the  albumen  of  the  wood,  or  to  the  preservation  of  its 
fibre,  or  both,  by  the  great  heat  of  the  liquors,  much  in 
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the  same  manner  as  the  effect  of  the  bichloride  of  mer- 
cury in  Kyan's  patent,  or  the  sulphate  of  copper  or  iron, 
the  pure  chloride  of  sodium,  the  acetate  of  lead,  &c., 
used  by  others.  Another  durable  vessel  in  the  brewery, 
and  which  is  generally  made  of  oak,  except  that  in 
London  some  squares  are  of  red  deal,  and  some  few 
tinned  copper  rounds  exist,  is  the  fermenting-tun,  not- 
withstanding that  the  heat  of  the  contents  of  these 
vessels  seldom  exceeds  SO"";  but  this  is  attributable  to 
the  spirit  or  alcohol  of  the  fermenting  wort,  acting  in  a 
similar  manner  to  that  performed  by  heat  on  the  other 
vessels  described  above.  The  great  and  novel  object  of 
the  present  apparatus  is  the  arrangement  of  the  fer- 
menting liquors,  so  as  to  encourage  a  perfect  and  equable 
fermentation  of  that  principle  which  alone  produces 
spirit  and  odour  or  flavour,  which  is  more  certainly 
done  by  avoiding  contamination  ;  and  what  can  be  more 
detrimental  than  the  solution  of  taints  that  emanate . 
fix)m  the  vessels  of  wood  ?  It  must  be  clear,  therefore, 
that  the  farther  beer  is  kept  from  wood,  the  better  it 
keeps. 

These  objections  to  wood  in  the  construction  of  coolers, 
will  also  apply  to  it  in  a  minor  degree  when  used  for 
gyle-tuns,  barrels,  &c.,  and  especially  those  vessels  in 
which  the  fermentation,  has  to  be  conducted,  or  which 
have  been  otherwise  subjected  to  the  influence  of  change 
in  the  temperature  of  the  atmosphere,  notwithstanding 
all  the  efiSscts  of  scalding,  which,  like  a  quack  medicine, 
only  alleviates  present  suflering,  to  increase  the  future 
virulence  of  the  malady. 

One  great  requisite  of  a  cooler  is,  that  it  shall  be  a 
good  conductor  of  caloric,  not  only  by  receiving  it  from 
the  heated  liquid,  but  by  its  speedy  conveyance  else- 
where ;  but  it  happens  that  the  heaviest  and  least  porous 
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woods  are  the  worst  conductors,  as  the  following  extracts 
from  Meyer's  tables  will  shew : — 


Wood,  compaxBd 
with  water. 

Condaet- 
Ing  power. 

Specific 
gravity. 

Wood,  oompaied 
wltli  water. 

Condnet- 
lag  power. 

Spedflc 
grmvitj. 

Water.... 
Ebony  .... 
Apple  .... 
Beech  .... 

10- 

21-7 

27-4 
32*6 

1000 

1064 

639 

692 

Oak 

Ash 

Pine 

Sootchflr.. 

32-1 
308 
39- 
38-6 

668 
631 
408 
408 

But  these  specific  gravities  differ  a  little  from  those 
given  by  Ure,  though  the  ratios  are  much  the  same. 

Metallic  Coolers. — Richardson's  experiments  led 
him  to  conceive  that  the  decrements  of  temperature  in 
a  given  time,  might  be  considered  to  mark  the  difference 
of  their  conducting  powers,  which  he  found  to  be  in 
these  proportions: — ^Lead  25,  tin  17,  iron  11,  copper  10, 
and  brass  10,  which  two  last  also  contain  the  greatest 
retentive  power ;  but  he  eventually  concluded  that  the 
increments  and  decrements  of  the  bodies  on  which  he 
experimented,  were  not  in  the  inverse  ratio  of  their 
density,  their  hardness,  their  cohesion,  or  any  ratio 
compounded  of  them.  That  they  bear  no  proportion  to 
their  specific  gravity,  is  clear  on  comparing  them  with 
Ure's  tables,  which  give  lead  specific  gravity  11,350, 
tin  7,291,  cast  iron  7,248,  copper  8,900,  and  brass  8,000. 

Another  great  objection  to  metallic  coolers,  especially 
to  zinc  and  lead,  is,  that  though  smooth  and  clean  at 
first,  they  soon  become  wrinkled  and  rough,  and  present 
ridges,  dents,  blisters,  and  furrows,  all  caused  by  their 
repeated  expansion  and  contraction;  for  when  these 
metals  are  exposed  to  hot  liquors  from  150"*  to  200**  or 
so,  their  contraction  at  cooling  is  never  equal  to  their 
former  expansion,  and  they  gradually  lose  their  con- 
tracting powers ;  and  the  longer  they  are  exposed,  the 
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higlicr  those  hillocks  hecome,  until  at  last  the  expansive 
and  contmctivc  power  is  altogether  lost,  the  sur&ee  is 
rendered  uneven,  and  the  wear  on  the  projections  makes 
them  thin,  till  they  ultimately  crack  in  those  thin  places, 
and  the  unevenness  is  again  increased  by  the  repairing 
solder ;  and  besides,  such  metals  are  backed  by  a  non- 
conducting substance,  so  that  they  imbibe  the  heat  only 
to  return  it  to  the  wort  again,  as  it  cools  by  evaporation. 
The  character  of  all  these  metals  is,  that  they  are  "very 
good  conductors  of  heat  and  electricity ;"  so  that  they 
are  great  absorbents  and  fitmous  agitators,  but  bad 
coolers.  Iron  might  perhaps  answer  better,  had  it  not 
a  strong  predisposition  to  rust ;  though  we  must  admit 
that  great  progress  has  of  late  years  been  made  in  the 
purification  of  that  metal,  through  the  agency  of  smelt- 
ing furnaces.  For  instance,  a  metropolitan  brewer,  who 
erected  some  iron  fermenting  squares  in  1833,  was 
obliged  to  take  them  down  again ;  and  yet  the  author, 
in  walking  through  one  of  the  large  London  breweries 
in  1842,  was  particularly  struck  with  the  elegance  of  a 
large  range  of  new  iron  coolers.  Iron,  however,  has  a 
great  affinity  for  oxygen,  and  is  a  conductor  of  electricity 
in  the  highest  degree,  the  pure  metal  being  no  where 
found  in  its  raw  state,  except  in  masses  supposed  to  be 
of  meteoric  origin.  In  short,  making  all  allowances  for 
the  progress  of  art,  the  general  intrinsic  character  of 
metals  at  large,  militates  against  them  as  utensils  to  be 
employed  in  a  brewery ;  for  their  relation  to  oxygen  is 
accounted  the  most  interesting  quality,  which  is  general 
to  all  metals ;  but  the  brewer  cannot  afford  those  con- 
taminations to  which  his  worts  must  become  subject 
when  in  contact  with  them,  and  particularly  in  fer- 
menting vessels. 
It  may  perhaps  be  thought  necessary  to  observe,  that 
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worts  cooled  gradually  by  the  winds  are  suffered  to  lie 
from  seven  to  nine  hours,  according  to  the  usui^J  practice 
of  the  old  school,  except  in  very  cold  weather,  and  in  that 
time  they  imbibe  a  vast  quantity  of  atmospheric  air  in 
an  undecomposed  state,  from  which  they  abstract  oxygen 
as  the  after-process  goes  on.  Men  thought  formerly 
that  a  greater  duration  of  time  would  cause  a  greater 
expvision  of  an  unknown  something,  which  they  con- 
ceived to  be  inimical,  not  being  aware  that  the  reverse 
doctrine  of  absorption  was  impregnating  the  wort  with 
evil  all  the  while.  It  is  also  probable  that  in  most  cases 
when  rapid  cooling  began  to  be  practised  by  artificial 
means,  the  operators  pitched  at  the  same  low  tempera- 
ture as  before,  thereby  causing  disappointment  through 
a  slow  and  languid  fermentation,  especially  in  strong 
worts,  after  the  attenuation  was  two-thirds  or  three- 
fourths  completed,  instead  of  attributing  it  to  the  ab- 
sence of  the  theretofore  wonted  quantity  of  air,  and 
without  seeing  the  necessity  of  a  higher  pitching  heat, 
or  a  little  more  patience,  under  the  altered  circum- 
stances ;  while  another  class  of  objectors  ascribed  their 
imperfect  fermentations  to  some  galvanic  action  of  the 
metals  of  which  the  cooling  instrument  was  made.  This 
suspicion  may  not  be  unfounded,  particularly  where 
sulphuric  or  muriatic  acids  abound  in  the  water,  and 
that  most  ii\jurious  of  all  metals,  zinc,  forms  a  part  of 
the  cooling  machine.  Wort  will  become  galvanised  by 
coming  in  contact,  when  hot,  with  a  combination  of 
improper  metals,  and  be  so  susceptible  of  fermentation 
or  decay,  as  to  continue  that  process  as  long  as  any  fer- 
mentable matter  remains  in  it,  let  the  temperature  be 
reduced  and  maintained  even  as  low  as  54^,  when  a  low 
species  of  acidity  ensues,  and  perfect  brightness  is  alto- 
gether out  of  the  question.     It  may  be  proper  likewise 
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to  observe,  that  this  galvanic  effect  is  more  certain  and 
influential  when  the  wort  is  above  100**  than  when 
below  it. 

Earthen  Coolers. — ^Earths  are  said  to  be  bad  con- 
ductors ;  but  a  thin  slab  of  marble  will  heat  as  soon  as 
an  equally  thin  plate  of  iron,  and  porcelain  will  main- 
tain a  much  greater  heat  than  gold.  Pour  equal  quan- 
tities of  hot  water  into  equal  and  similar  vessels  of  wood, 
metal,  and  earthenware,  and  that  will  cool  the  quickest 
which  is  }>oured  into  the  earthen  vessel  Saucers  of 
porcelain  are  used  for  the  cooling  of  tea ;  but  plates  of 
tinned  iron,  or  other  metallic  substances,  are  used  for 
dish-covers,  and  are  found  more  serviceable  than  earthen- 
ware to  preserve  the  heat  in  provisions  carried  to  a 
distance.  Soups,  which  require  much  longer  time  to 
cool  than  water,  are  often  poured  into  basins  of  delfl, 
and  placed  in  cold  water  to  expedite  the  process  of 
cooling ;  while,  on  the  contrary,  hot  water  is  put  into 
metallic  dishes,  which  retain  the  heat,  to  preserve  the 
warmth,  and  prevent  the  gelidising  of  gravies  in  winter, 
when  earthenware  plates  cool  them  too  rapidly,  though 
this  is  the  effect  of  radiation  more  than  of  conduction. 
In  the  article  of  coolers,  on  the  same  principle,  we  shall 
find  that  the  nearer  we  approach  to  the  materials  of 
cold  mountain  rock,  and  colder  moimtain  clay,  the  more 
effectually  will  our  purpose  be  fulfilled.  It  may  not  be 
amiss  here  also  to  notice,  that  if  worts  be  set  to  ferment 
without  yeast,  in  wooden  and  glass  vessels  at  the  same 
time,  those  in  the  wood  will  invariably  be  found  to 
commence  the  operation  in  half  the  time  that  will  be 
sufficient  for  the  contents  of  the  glass  vessel  to  do  the 
same  thing.  This  the  author  has  often  proved  by  direct 
experiment;  and  he  cannot  account  for  it,  except  on 
the  principle  that  the  saccharine  liquor  displaces  the  air 
contained  in  the  pores. 
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Something  beyond  specific  gravity  is  required  as  a 
test  for  stone.  For  instance,  Yorkshire  stone  weighs 
some  2500,  or  considerably  within  400  of  Valencia  slate, 
which  is  2865,  as  150  feet,  at  an  inch  thick,  weigh  a 
ton ;  but  in  some  experiments  made  by  the  Honourable 
Board  of  Ordnance  on  slabs  of  these  two  substances,  cut 
of  equal  size,  the  former  broke  with  a  weight  of  302  lbs., 
when  the  latter  required  1285  lbs.  to  break  it  In  con-r 
sequence  of  its  convenience,  and  of  the  facility  vrith 
which  it  acts  as  a  cooling  medium,  the  author  has  had 
slate  strongly  recommended  to  him  as  a  material  pecu- 
liarly adapted  to  the  brewer's  purpose  in  constructing 
coolers  upon  a  new  plant,  or  in  altering  an  old  one  by 
the  removal  of  the  wood,  and  has  introduced  the  sub- 
stance upon  a  large  scale ;  but  experience  has  convinced 
him  that,  however  smooth,  straight,  and  regular,  it  may 
be  brought  to  be  when  put  into  the  hands  of  the  polisher, 
he  finds  that  the  best  will  expand  so  much  when  the 
hot  worts  are  put  upon  it,  that  on  its  cooling  and  con^ 
traction,  which  do  not  keep  equal  pace  with  each  other, 
it  cracks,  and  a  sacrifice  is  the  consequence. 

The  most  durable,  and  at  the  same  time  the  neatest, 
composition  yet  discovered,  or  likely  to  be,  is  the  Fels- 
pathic  Tile,  for  the  manufacture  of  which,  chiefly  from 
felspar,  a  patent  is  held  by  Mr.  R  Pressor,  C.K,  of 
Birmingham.  It  is  unnecessary  to  say  that  felspar  is 
one  of  the  constituents  of  granite  and  other  dense  rocks, 
and  is,  with  the  exception  of  quartz,  the  most  abundant 
species  of  stone  that  exista  Mr.  Pressor  says,  in  his 
specification,  that  his  materials  ^'  are  brought  to  a  state 
of  fusion  in  the  oven,"  are  "  superior  to  Wedgwood's 
ware,"  and  that  the  specific  gravity  of  his  tile  is  in  a 
great  measure  dependent  on  the  "  degree  of  heat  em-« 
ployed  in  the  baking"  of  it.  Specimens,  however,  of 
this  anhydrous  and  compact  composition  have  been 
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weighed,  and  found  to  coincide  with  the  fine  porcelain 
brought  from  Sevres,  its  specific  gravity  being  about 
2145.  What  the  degree  of  heat  is  on  which  he  depends, 
can  only  be  guessed  at,  when  we  are  told  that  it  is  un- 
approachable by  any  metre  at  present  knovm,  and  that 
from  the  manner  in  which  its  particles  are  jammed 
together,  it  is  more  dense  than  the  pyrometrical  rod, 
and  is  less  liable  to  fracture  than  the  toughest  porcelain 
from  Sevres  or  China,  though  in  specific  gravity  more 
than  200  below  the  latter,  which  is  sometimes  as  high 
as  2384.  The  quantity  of  felspar  contained  within  the 
tile,  gives  it  an  internal  vitreous  appearance,  and  yet 
resembling  unctuosity,  which  splendour  is  entirely  at- 
tributable to  its  compactness:  in  durability,  therefore, 
it  is  at  present  incomparable  with  anything  known  as  a 
clayey  production,  whether  fire-brick,  porcelain,  or  other 
admixture.  32,277°  R,  the  highest  heat  known,  will 
not  affect  it,  though  the  best  Chinese  ware  softens  at 
21,357''  R,  cast-iron  is  thoroughly  melted  at  20,560°, 
common  stone  potters'  ware  is  baked  at  14,340®,  and 
delfl  at  6,40r  R,  which  is  117°  higher  than  the  melting 
point  of  gold.  Such  astonishing  powers  as  these  must 
at  once  give  the  reader  some  idea  of  the  adamantine 
substantiality  of  Prosser's  Patent  Tile. 

This  tile  is  made  without  water,  of  a  peculiarly  diy 
and  finely-pulverised  composition,  resembling  flour,  the 
atoms  of  which  are  brought  to  adhere,  and  are  shapen 
into  definite  form  in  moulds,  by  immense  hydraulic 
pressure,  by  means  of  Bramah's  apparatus,  so  that  during 
vitrification,  no  pores  or  passages  can  be  formed  by  the 
escape  of  any  steam  or  vapour.  This,  then,  is  the  sum 
and  substance  of  that  wonderfrd  improvement  upon 
"  the  old  or  dip  process  of  pottery  and  brick-making." 
The  first  object  of  the  inventor  was  to  manufacture,  as 
he  still  does,  buttons  called  '^  agate,"  rings,  and  knobs, 

y2 
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and  he  subsequently  produced  the  tile.  Prosser's  tile, 
as  supplied  to  the  author  through  a  commercial  treaty, 
is  about  §  of  an  inch  thick,  and  of  a  dusky  white  hue, 
but  may  be  obtained  of  various  colours  and  tints,  as  the 
beautiful  tessellated  floor  at  Messrs.  Wyatt  and  Parker's, 
near  Blackfriar's  Bridge,  London,  a  similar  one  at  the 
Old  Library  in  Birmingham,  and  some  others,  will  con- 
veniently testify ;  and  although  divested  of  everything 
like  ciystal  in  its  composition,  and  assuming  more  the 
character  of  a  lava,  it  is  semi-transparent,  and  in  ex- 
ternal appearance  like  polished  marble,  but  as  &r  supe- 
rior to  it  in  reality,  as  marble  is  to  chalk. 

Cj^e  dFetopat^ic  Cile  Cooler. 

In  the  employment  of  Pressor's  tile  as  a  substitute 
for  wood  or  metal  in  the  construction  of  coolers,  we 
must  bear  in  mind,  that  being  of  a  composition  chiefly 
silicious  and  felspathic,  it  is  insipid,  and  consequently 
cannot  by  possibility  impart  a  taint  to  the  wort ;  and  so 
impermeable  is  it,  that  neither  Nankin  porcelain,  nor 
any  other  substance  now  known,  is  so  close  in  its  tex- 
ture. The  tiles  may  be  moulded  either  in  trigons, 
squares,  or  hexagons ;  and  they  can  be  so  flnely  and 
accurately  cast,  that  the  sides  and  angles  shall  exactly 
coincide ;  but  if  they  should  not  precisely  fit,  through 
any  imeven  shrinkage  in  the  oven  or  otherwise,  the 
moulds  being  made  with  sides  precisely  even,  they  may 
be  groimd  to  dispose  of  any  unevenness  they  may  have 
received;  and  the  author  recommends  that  they  be 
cemented  when  laid  down  edge  to  edge,  by  a  peculiar 
cement  mentioned  for  another  purpose  in  Chapter  XIIL 
Thus  we  have  a  beautiful,  smooth,  level,  and  clean  sur- 
face, and  so  firm,  that  nothing  short  of  the  most  extra- 
ordinary pressure  can  afiect  it.  The  sides  must  be  bolted 
down  to  the  joists  in  the  usual  way;  and  the  flanges  of 
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all  taps,  valves,  and  plug-holes,  must  be  cast  of  the  size 
and  form  of  a  tile,  and  fitted  and  fastened  in  the  place 
of  such.  Any  of  the  patterns  may  be  enlarged,  or  ad- 
ditional pieces  may  be  cast,  to  fill  up  any  spaces  that 
would  otherwise  appear  in  completing  the  edges,  espe- 
cially where  the  hexagon  is  selected. 

These,  then,  are  some  of  the  principal  reasons  why 
the  author  prefers  the  Felspathic  Tile  Cooler  to  any 
other;  for,  after  all  considerations,  it  appears  superior 
to  any  other  substance  yet  devised  for  the  brewer's  use, 
whether  its  durability,  its  impenetrability,  its  cleanli- 
ness, its  inflexibility,  or  its  eventual  cheapness,  be  con- 
sidered; and  its  gradual  and  certain  efiect  may  be 
relied  on. 
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CHAPTER  XI. 

REFRIGERATION. 

THJI  BOILING  POINT— THEOREMS — BRITISH  TEMPERATURE— THERMOKBTRIC 
SCALES — REMARKS  ON  CLIMATE— FANS  AND  PIPES — ^REQUISITE  PROPER- 
TIES— WIGNBT— NOTES — MASTERMAlf'S  APPARATUS. 

Having  now  endeavoured  to  shew  the  best  mode  of 
cooling  wort  as  far  as  the  natural  process  goes,  the  next 
consideration  for  the  brewer  is  to  find  the  best  access 
that  can  be  had  to  artificial  assistance  where  the  natural 
means  fail,  which,  in  a  country  like  the  British  islands^ 
afiected  by  great  changes  of  temperature,  will  firequently 
happen,  and  sometimes  when  least  expected. 

A  gradual  and  steady  reduction  of  temperature  in  the 
worts  while  upon  the  coolers,  as  the  practice  has  been 
conducted,  has  always  been  advisable  when  it  could  be 
done  within  the  limits  of  security,  or  in  about  fcmr 
hours ;  but  after  this  period,  more  speedy  means  of  re- 
frigeration have  usually  been  sought  The  majority  of 
brewers  now  advocate  rapid  cooling,  and  they  that  have 
refrigerators  use  them  directly  after  the  worts  reach  the 
coolers,  though  when  these  instruments  were  first  intro- 
duced, several  abandoned  them,  fix)m  an  opinion  that 
they  produced  mischief. 

The  object  of  many  brewers  is,  to  retain  the  worts 
simply  as  they  are  cooled  by  nature,  deferring  the  use 
of  a  refrigerating  machine  till  the  issuing  vapour  has 
begun  to  disappear  above  them,  notvdthstanding  that 
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this  subsidence  is  regulated  more  by  the  state  of  the 
atmosphere  than  by  the  heat  of  the  worts,  so  that  the 
criterion  is  good  only  in  warm  weather.  It  is  then  sel- 
dom visible  after  the  extract  has  cooled  down  to  95% 
whereas  at  other  times,  and  especially  in  the  winter 
season,  when  refrigerators  are  not  needed,  it  is  percep- 
tible 2(f  or  S(f  lower ;  and  hence  no  fixed  rule  can  be 
introduced  to  regulate  a  temperature  indicated  by  an 
appearance  at  once  so  uncertain  and  deceptiva  It 
would  be  much  safer  to  use  the  refrigerator  according 
to  sound  thermometrical  rules,  and  ta  introduce  it  at  a 
certain  statutary  degree  of  heat.  Where  plenty  of  spring 
water  can  be  had,  the  use  of  a  long  range  of  wide  coolers 
may  be  economised ;  but  where  this  essential  *is  scarce, 
one  cooler  at  least  is  necessary  to  assist  in  the  economy 
of  water.  On  the  other  hand,  nearly  all  the  modem 
breweries  erected  by  skilful  men,  are  provided  with 
steam  pipes  to  warm  the  tun-rooms  in  winter,  and  their 
fermenting  vessels  are  lined  with  tinned  copper  tubing, 
supported  on  brackets,  at  12  or  18  inches  from  the  sides, 
through  which  pipes  they  pass  hot  or  cold  water  .at 
pleasure,  which  contrivance  is  most  valuable  in  winter, 
though  it  still  leaves  them  at  a  loss  in  summer,  these 
pipes  being  generally  insufficiently  effective,  particularly 
in  large  establishments,  to  reduce  the  heat  in  due  time : 
with  aH  his  advantages,  then,  the  brewer  who  cools 
above  ground,  can  never  compete  with  the  subterrane 
artist,  because  of  the  hot  air  absorbed  by  the  worts  of 
the  former  in  the  summer  brewings. 

A  great  deal,  therefore,  depends  upon  the  state  of  the 
atmosphere,  and  its  consequent  pressure,  which  affects 
even  the  boiling  point.  "  The  grand  secret  of  the  Munich 
brewers,"  says  Dr.  Ure,  "  is  to  conduct  the  fermentation 
of  the  wort  at  too  low  a  temperature  to  permit  of  the 
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acetification  of  the  alcohol  "  and  it  happens  there,  aa  in 
England,  that  "  it  is  only  in  March  and  October  that 
the  good  store  beer  is  begun  to  be  made  in  Bavaria."  In 
Griffith's  lecture,  published  at  page  30  of  the  "  Forceps,"* 
he  observes,  that  though  212**  by  Fahrenheit  is  con- 
sidered to  be  the  boiling  point  of  water,  other  circum- 
stances must  be  considered  in  connection  with  it ;  for 
at  Greneva,  which  is  1200  feet  above  the  level  of  the  sea, 
and  where  the  atmospheric  pressure  is  accordingly  less, 
it  becomes  ebullient  at  209'' ;  and  at  Quito,  10,000  above 
the  sea,  it  will  boil  at  194° ;  and  if  a  vessel  of  water  of 
178"*  temperature  be  placed  under  the  receiver  of  an 
air-piunp,  and  the  receiver  be  immediately  exhausted, 
that  wat#r  will  then  boil ;  the  pressure  at  which  this 
would  take  place,  as  indicated  by  the  barometer,  being 
equal  to  half  the  ordinary  weight  of  the  air,  or  7i  lb&  to 
the  square  incL  Munich,  the  capital  of  Bavaria,  stands 
upon  a  plain  1920  feet  above  the  level  of  the  sea>  and 
consequently  water  will  there  boil  at  about  207**,  the 
diminution  being  about  one  degree  in  each  4<00  feet  of 
elevation  in  the  lower  altitudes,  and  one  in  600  on  rising 
higher ;  and  if  such  is  the  variation  in  boiling  heat,  such 
like  variation  will  likewise  influence  liquids  that  are 
heated  only  in  part. 

One  of  our  English  writers,  like  the  Bavarians,  de- 
pends more  upon  October  brewings  for  future  quality 
than  upon  any  other,  because  he  says,  that  as  the  cold 
then  gradually  comes  on,  a  too  rapid  fermentation  is 
thereby  prevented,  which  enables  the  attenuated  beer 
better  to  withstand  the  heat  of  the  following  summer ; 
but  this  rule  cannot  apply  to  March  brewings,  because 
the  weather  is  then  becoming  warmer.  The  same  author, 
who  recommends  that  all  brewings  intended  for  keeping, 
should  be  made  before  the  close  of  the  year,  thinks  that 
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beers  for  present  use  may  be  brewed  at  all  other  seasons 
except  in  June,  July,  and  August ;  but  he  is  wrong  in 
this  exception,  and  a  good  refrigerator  will  soon  widen 
his  error.  This  old-established  but  &llacious  notion  will 
explode  on  reasoning  over  the  following  facts,  deduced 
from  the  state  of  the  thermometer  kept  at  the  Royal 
Military  College  at  Sandhurst,  in  latitude  5V  20^,  and 
which  were  expressly  computed  for  this  work  from  jthe 
Gentleman's  Diary  for  1812  to  1836,  inclusively. 

1.  Some  of  the  days  in  February,  1816,  were  only 
n)-th  of  the  mean  temperature  of  1819,  and  not  so  high  a 
fraction  of  that  of  1818, 

2.  In  1821,  the  mean  temperature  of  October  was 
higher  than  that  of  June  by  4'' ;  and  the  thermometer 
was  12**  lower  in  the  sxmxmer  than  in  the  winter  month, 
and  on  three  of  its  days  by  25° ;  also  the  15th  of  No- 
vember was  20**  hotter  than  the  longest  day. 

3.  The  year  1817  presents  a  contrast  to  1821,  inas- 
much as  the  thermometer  sank  in  October  as  low  as 
SB"" ;  whereas  in  June  it  was  up  at  72°,  being  an  excess 
more  than  double. 

4.  The  12th  of  October,  1819,  was  hotter  than  the  first  of 
the  corresponding  month  of  1817  by  43°,  being  8°  above 
double;  and  October,  1818,  was  33°  above  the  same 
October  minirrmm  of  1817,  and  34°  above  that  of  1829. 
The  1st  of  October,  1831,  was  hotter  than  the  8th  in 
1829  by  28°,  and  18°  hotter  than  the  7th  of  June ;  and 
the  20th  of  October,  1829,  was  20°  higher  than  the  8th 
of  the  same  montL  In  1822,  the  last  day  of  October 
was  10°  higher  than  the  last  day  of  June ;  but  in  October, 
1831,  the  average  temperature  for  two  whole  days  was 
6°  below  the  freezing  point. 

5.  In  July  and  August,  1835,  there  were  forty-four 
days  in  which  the  temperature  varied  between  60°  and 
71°,  being  an  average  of  30°  above  the  latter  end  of 
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October ;  but  in  1831,  five  of  the  October  days  were 
hotter  by  10^  than  the  7th  of  July. 

6.  The  15th  of  January,  1818,  and  several  days  in 
January,  1819,  though  46^  higher  than  the  9th  of  Feb- 
ruary, 1816,  were  not  so  hot  as  the  12th  of  October, 
1819,  by  24"* ;  which  day  averaged  nearly  ten  times  the 
positive  heat  of  the  said  9th  of  February. 

7.  The  heat  in  1818  and  1820  was  greater  by  about 
20*^  than  in  any  part  of  the  years  1813,  15,  27,  28,  29, 

33,  or  35 ;  and  the  heat  on  the  9th  of  May,  1819, 
exceeded  that  of  any  part  of  1813,  16,  16,  17,  27, 
28,  29,  30,  31,  33,  or  35 ;  and  the  preceding  day.  May 
8th,  was  colder  than  the  9th,  but  was  equal  to  the 
highest  temperature  in  1817  or  31,  and  these  were 
higher  than  the  other  years  here  named. 

8.  The  18th  of  September,  1822,  was  hotter  than  any 
day  in  the  above-named  11  years,  or  in  1812, 14,  23,  26, 

34,  or  36 ;  being  79°,  which  none  of  those  y^rs  ever 
reached. 

9.  October  8, 1829,  came  within  2**,  and  October,  1828, 
within  3°  of  the  freezing  point ;  in  1836,  the  29th  of 
October  was  2"*  below  the  point,  and  the  13th  and  31st 
were  6"*  below  freezing ;  but  in  1830,  the  anniversary  of 
the  battle  of  Trafalgar,  (Oct  21st,)  was  hotter  than  that 
of  Waterloo  (J\me  18th)  by  9'',  though  on  the  whole, 
June  was  warmer  than  October  by  a  mean  rate  of  6**. 

10.  Lastly,  the  heat  in  this  country  is  not  so  high  in 
some  summers  as  in  others  by  20°,  nor  so  low  in  some 
winters  as  in  others  by  30°. 

The  subjoined  remarkable  observations  were  made  by 
the  author  on  his  own  thermometers  at  the  Nine  Elms 
Brewery,  near  London,  in  June,  1842  and  1843,  and 
very  clearly  shew  the  precariousness  of  seasons  in  Eng- 
land; the  situations  of  the  two  instruments  and  the 
times  of  observation  being  the  same : 
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Year. 

June  12. 

June  IS. 

San. 

Shade. 

Sun. 

Shade. 

1842 
1843 

1201'* 
821- 

84° 
6^ 

110' 
66° 

79P 
MP 

Dilferenoe . . 

dSP 

26« 

64** 

26P 

The  following  is  more  recent  and  still  more  remark- 
able :  on  the  morning  of  the  longest  day  of  1844,  many 
ponds  of  water  in  the  eastern  parts  of  England  were 
covered  with  ice ;  but  on  the  morning  of  the  shortest 
day,  the  thermometer  stood  at  50'',  or  at  least  28** 
higher. 

If  these  variations  are  not  suflScient  to  perplex  any 
man  who  is  obliged  to  work  in  the  middle  of  them,  he 
must  have  a  remarkably  comprehensive  understanding ; 
but  to  complain  of  them  is  not  to  remove  the  cause  of 
complaint,  nor  yet  to  remedy  the  evil  eflfects  produced ; 
it  may  be  needful  to  remind  the  reader,  in  reference  to 
these  heats,  and  to  all  others  herein  named,  unless  some- 
thing is  specified  to  the  contrary,  that  they  are  all 
taken  according  to  Fahrenheit's  scale ;  and  it  may  be 
useful  to  some  that  a  few  words  be  said  upon  the  prin- 
ciples adopted  by  others  when  put  in  comparison  with 
this  standard. 

The&mometbt.  For  the  information,  therefore,  of  per- 
sons unacquainted  with  the  history  of  the  Thermometer, 
it  is  necessary  to  prevent  any  mistakes  in  the  applica- 
tion of  instruments  diflTerently  graduated.  The  inven- 
tion, or  rather  the  improvement  made  on  former  instru- 
ments, by  Daniel  Gabriel  Fahrenheit,  a  philosopher 
from  Dantzic,  resident  at  Amsterdam,  is  generally  used 
in  Holland,  Britain,  and  North  America ;  that  of  Reau- 
mur, or  Roemcr,  another  celebrated  philosopher  of  Dant- 
zic, before  Fahrenheit  s  time,  was  the  only  one  used  in 
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France  prior  to  the  Revolution,  and  is  still  employed  in 
Spain  and  other  southern  European  nations;  but  the 
French  under  Buonaparte  adopted  the  scale  introduced 
by  Celsius,  professor  of  philosophy  at  Upsal,  in  Sweden, 
called  the  centiffrade  regulation,  which  is  now  general 
in  France,  the  French  dependencies,  and  most  of  the 
countries  of  middle  and  northern  Europe.  Their  dif- 
ference is,  that  Fahrenheit  fixed  his  sero  or  nothmg  at 
the  most  frigid  point  which  had  been  observed  in  Ice-, 
land,  being  32**  below  the  zero  of  Amontons,  adopted  by 
Reaumur,  which  is  the  point  of  temperature  where 
water  begins  to  freeze,  or  above  which  ice  melts^  which 
is  also  the  zero  of  Celsius ;  but  4''  on  Fahrenheit's  scale 
are  equal  to  9°  on  Reaumur's,  and  5°  of  Fahrenheit's  to 
ff*  of  the  centigrade  ;  so  that  for  the  conversion  or  re^ 
conversion  of  Fahrenheit,  or  the  English  thermometer,  to 
or  from  either  of  the  others,  these  theorems  must  be 
used: 

F=?5+32=??+32;andconve»eIy,C=«(?r??), and  R-i<l^>; 
6  4  9  9 

and  hence  the  boiling  point  of  water,  which  is  180° 
above  the  freezing  point,  according  to  Fahrenheit,  is  at 
IW  of  the  centigrade,  whence  its  name,  and  at  80^  on 
Reaumur's  scale.  This  is  the  reason  why  English  authors 
do  not  commonly  speak  of  the  ikermometer  in  their  pro^ 
ductions,  but  of  F.,  or  Fahrenheit's  scale,  as  the  species 
of  thermometric  index  which  they  employ. 

The  temperature  of  our  fermentations  has  hitherto 
been  either  above  or  below  that  of  the  air,  which  varies 
as  much  as  60''  or  80*^  F.  within  the  course  of  a  year, 
therefore  such  workings,  even  where  artificial  means 
are  employed,  are  affected  more  or  less  by  the  changes 
that  have  been  described,  and  their  productions  vaiy  in 
flavour  and  virtue,  as  much  according  to  the  changeable 
gradations  of  the  external  influence,  as  to  the  internal 
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constitution  of  the  worts  themselves.  Hence,  by  the 
common  hurrying  and  uncertain  process  of  fermenting 
malt  liquors,  the  heat  is  seldom  so  low  as  68"*,  and  often 
ranges  to  80^  while  at  the  same  time  the  atmospheric 
temperature  may  decrease  from  80®  to  50%  or  perhaps 
from  50''  to  20®,  so  uncertain  are  the  changes  of  wea- 
ther! From  these  excessive  variations,  for  which  no 
efficrent  provision  has  been  made,  and  from  the  coercive 
force  exerted  over  the  worts  to  prevent  the  consequences 
of  a  diminution  of  temperature,  but  which  sometimes 
has  the  opposite  effect  when  a  sudden  increase  of  heat 
unexpectedly  takes  place  in  the  atmosphere,  arise  many 
of  those  hyperbolical  vicissitudes  to  which  the  worts  in 
their  fermentation  are  liable,  and  which  they  assuredly 
suffer,  to  the  great  destruction  of  the  alcoholic  prin- 
ciple ;  for  it  often  happens  that  when  the  process  is 
over,  a  large  quantity  of  gluten  and  gum  remain  undis- 
solved in  the  ale.  Liebig  tells  us  that  free  oxygen  and 
gluten  are  the  conditions  on  which  alcohol  becomes 
acetic  acid,  because  they  determine  its  eremacausis; 
but  that  the  capability  of  exerting  their  influence  does 
not  obtain  at  low  temperatures  ;  hence,  then,  the  neces- 
sity of  artificial  cooling  where  a  fixed  temperature  is 
requisite,  and  the  natural  course  fails  through  conflict- 
ing causes. 

Dr.  Shaw's  view  of  decomposition,  which  is  beauti- 
ftdly  philosophical,  will  very  aptly  apply  here:  "The 
intention  or  tendency  of  nature  is  to  proceed  from  the 
very  beginning  of  vinous  fermentation  directly  in  one 
continued  series  to  putrefaction,  and  thence  again  to  a 
new  generation ;  which  appears  to  be  the  grand  circle 
wherein  all  natural  things  are  moved,  and  all  the  phy- 
sical or  rather  chemical  phenomena  of  the  globe  are 
produced."  The  brewer  does  not  wish,  however,  to 
avail  himself  of  this  whole  circle  of  change,  but  to 
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secure  the  advantages  of  the  first  ascendant  quadrant^ 
and  then  to  allay  the  decremental  motion  in  his  fluids 
at  a  certain  ptmctwm,  or  highest  beneficial  attainment, 
before  the  second  sets  in,  by  which  means  he  hopes  to 
preserve  his  alcohol  and  a  portion  of  his  sweet,  which 
properties,  if  duly  secured  by  a  process  as  nearly  allied 
to  nature  as  possible,  furnish  spirituosity,  flavour,  and 
briskness ;  for  if  he  would  act  as  a  physician,  he  must 
understand  the  kind  and  cause  of  the  disease,  lest  he 
should  mistake  the  character  of  the  balsam  which  he 
intends  to  apply.  Is  it  the  Bavarian,  or  is  it  his  atmo- 
sphere, that  makes  him  more  expert  than  we?  The 
question  is  one  that  needs  solution. 

Ratisbon  stands  in  latitude  49""  2^  N.,  and  in  lon- 
gitude 12''  5'  E.  from  London ;  so  that,  in  point  of 
geographical  temperature,  as  connected  with  its  dis- 
tance from  the  equator,  it  cannot  differ  much  from 
London,  the  latitude  of  which  is  61**  31'  N. ;  but  Mu- 
nich presents  a  contrast  to  this,  though  situate  in  lati- 
tude 48°  55'  N.,  or  only  T  nearer  the  equator,  being 
much  elevated,  as  we  have  seen,  and  is  nearer  to  the 
large  lakes  and  northern  declivities  of  the  Alps,  and  is 
therefore  subject  to  greater  changes  of  temperature. 
Hence,  notwithstanding  the  encomia  bestowed  on  the 
Munichians  by  Ure,  he  confesses  thus :  "  In  my  several 
journeys  into  Germany,  I  have  met  with  much  spurious 
or  ill-made  Bavarian  beer.  The  best  contains,  when 
brought  to  England,  a  little  acid,  but  no  perceptible 
gluten  on  the  addition  of  ammonia  in  excess.''  And 
moreover,  "the  brewers  of  Hessia  and  Prussia,  who 
wished  to  make  Bavarian  beer,  found  it  more  to  their 
interest  to  send  for  the  article  fix)m  Wurtzburg  or  Bam- 
berg in  Bavaria,  than  to  prepare  it  themselves."  (Meek 
Mag.  vol.  xli.,  p.  471-2.)  Nor  from  Munich. 

But,  say  they  who  are  unwilling  to  improve  for  fear 
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of  the  trouble  it  might  happen  to  cause,  we  have  neither 
Alps  nor  Andes  in  England,  nor  shall  we  go  to  the  city 
of  Quito  to  look  for  a  brewery  or  a  brewing  site.  True ; 
neither  have  we  Hungarian  plains  or  Libyan  deserts, 
nor  can  we  travel  here  as  Buonaparte  marched  with  his 
army,  as  far  as  from  Paris  to  Moscow,  and  scarcely  see 
a  hill  all  the  way ;  but  this  is  the  grand  question.  We 
have  thousands  of  hills  and  dales  with  gentle  decli- 
vities, and  hundreds  of  Alpine  precipices  in  miniature, 
and  above  all  things,  this  exceedingly  variable  and  imcer- 
tain  climate ;  and  we  have  every  reason  to  believe  that 
the  least  level  districts  of  England  are  the  most  noted 
for  native  beer ;  and  we  are  accustomed  to  work  upon 
larger  mashes  than  they  who  inhabit  those  extensive 
territories  have  ever  seen,  and  to  whom  the  intrinsic 
value  of  British  beverage  is  neither  known  nor  under- 
stood ;  therefore  it  is  that  the  author  adopts  the  lan- 
guage of  the  Mantuan  shepherd,  saying : 

''  Sie  parvit  wmponere  magna  ao206am.*' 

Who  is  there  that  hafi  not  read  of,  and  perhaps  seen, 
Ben  Nevis,  Ben  Lomond,  the  Middletons,  the  Ochies, 
Fanna,  and  Blackball?  Helvellyn  and  Skiddaw,  the 
Peak  and  the  Peak  beyond,  the  Cotswolds,  the  Men- 
dips,  Longmynd  and  Stiperstones,  the  Wrekin,  the 
Clees,  and  Malvern?  Snowdon  Wyddffa,  Plinlimmon, 
Cader  Idris,  Cader  Frewyn,  Anran  Fowddy,  and  the 
Cradle  ?  The  Passes  of  Kildare,  the  Wicklow  Shillelah 
country,  Kerry,  and  Slieu  Denard  ?  Valleys  and  caves 
abound  on  the  banks  of  the  Clyde  and  the  Findhom ; 
at  Clifton,  in  Somersetshire,  on  the  Avon,  and  at  Iron- 
bridge  and  Bridgnorth,  in  Shropshire,  on  thie  Severn ; 
all  rocks  with  rivers  flowing  through  ravines  deep  be- 
tween. Need  we  tell  of  Fingal's  Cave,  the  Giant's 
Causeway,  or  the  romantic  scenery  in  North  and  South 
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Wales,  Cornwall,  Derbyshire,  or  among  the  Westmerian  | 

and  Cumbrian  lakes,  or  under  the  edge  of  Ingleborough  j 

and  "Stainmore's  wintry  waste?"    In  Devon,  Dorset, 
Hants,  and  many  places  round  the  southern,  and  in-  I 

deed  all  the  other  coasts,  sites  so  eligible  might  be  | 

chosen  for  our  business,  that  refrigeration  could  scarcely 
be  needed  at  any  time  of  the  year.  The  defiles  through 
which  the  Severn  runs,  are  in  many  places  peculiarly 
suited  to  the  purpose,  from  the  &cility  of  exportation 
afforded  by  the  navigable  river,  and  from  the  proximity 
of  all  essentials  requisite  to  carry  on  the  trade,  such  as 
hop-gardens,  coal-mines,  good  water,  and  the  best  of 
barley ;  in  short,  nothing  can  be  wanting  excepting  the 
persevering  skill  of  a  second  Reynolds,  to  make  such  a 
district  outvie  Bavaria  in  all  respects ;  besides  which, 
England  is  now  almost  everywhere  supplied  with  canals 
and  railways.  If,  then,  Burton  and  Edinburgh  derive  a 
good  menstruum  from  the  neighbouring  hills,  and  afford 
facilities  for  its  conversion  and  transport  to  all  parts  of 
the  world,  why  not  other  places  likewise?  But  the 
brewer  has  not  yet  arrived  at  that  stage  in  his  progress 
and  practice,  which  will  require  him  to  examine  subter- 
raneous places,  not  having  disposed  of  all  the  interrup- 
tions which  annoy  him  in  the  cooling  department,  and 
which  are  principally  contained  under  four  heads^ 
namely,  severe  boiling,  a  hot  or  variable  atmosphere, 
the  influence  of  climate,  and  the  bad  selection  of  uten- 
sils. The  philosophy  of  climate  shews  to  him  the  uncer- 
tainty of  atmospheric  action  where  it  varies  so  exceed- 
ingly as  in  England,  under  all  the  influences  of 

1.  Sun;  4.  Aspect;  7.  Cultivation; 

2.  Elevation;       5.  Mountains;      8.  Wind;  and 

3.  Sea;  6.  Soil;  9.  Time  of  year; 

and  points  out  to  him  the  eligibility  of  certain  localities 
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in  producing  coolness,  but  excluding  cold ;  determining 
the  situations  in  which  the  desirable  medium  of  tem- 
perature can  be  obtained  with  the  least  trouble  and 
expense,  his  business  here  being  not  merely  to  cool,  but 
to  cool  properly,  so  that  ultimate  perfection  may  follow 
the  attenuating  process.  Of  these  nine  influences  more 
might  be  said,  if  want  of  space  did  not  urge  the  com- 
pression of  the  subject,  to  make  room  for  observations 
which  are  more  directly  practical ;  therefore,  to  be 
brief: — 

1.  Thb  Sun. — ^The  influence  of  this  great  luminary 
over  physical  climate  and  season,  must  be  universally 
acknowledged,  and  the  cessation  of  labour  in  the  brewery 
during  the  hot  months,  affords  proof  of  it.  We  read 
that  in  a  part  of  Norway,  at  so  high  a  latitude  as  70'', 
the  thermometer  has  been  known  to  rise  to  80''  R,  be- 
cause the  sun  is  a  great  while  above  the  horizon,  but 
that  such  heat  is  not  generated  in  the  dingles  sur- 
roimding  the  Dofrafeld.  In  like  manner  in  Bavaria,  his 
horizontal  rising  and  setting  are  prevented  by  the  in- 
terposition of  mountains;  as  in  Great  Britain,  in  the 
vicinity  of  Ben  Lomond,  and  several  others  of  the  moun- 
tains named  above,  with  many  more,  particularly  those 
called  pikes,  near  which,  at  certain  seasons  and  in  cer- 
tain places,  he  rises  or  sets  twice  or  oflener  every  day. 
Bouguer  shews  that  the  sun's  rays  have  the  greatest 
power  when  they  act  perpendicularly  upon  the  earth's 
surfiaxse,  and  that  when  near  the  horizon,  they  merely 
glance  along  the  ground,  and  many  are  absorbed  and 
dispersed  by  the  lower  stratum  of  atmospheric  media  in 
which  their  passage  lies ;  and  that  of  10,000  rays  that 
&11  on  the  earth's  atmosphere,  8123  arrive  at  a  given 
place  if  they  fall  perpendicularly,  7024  if  the  angle  of 
direction  is  50*,  2831  if  but  7**,  and  only  6  if  they  come 
horizontally.    This  applies  to  Bavaria,  where  the  me- 
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ridian  heat  falls  almoflt  perpendicularly  on  the  sloping 
hiUs,  leaving  the  valleys  cool,  and  where  the  evening 
and  morning  tangential  rays  are  reflected  from  the  points 
of  their  contact,  and  absorbed  by  the  cooling  waters. 
This  precisely  accords  with  our  lake  districts,  as  Loch 
Lomond,  Ullswater,  Coniston,  Windermere,  Llyn  Ceigin, 
Llyn  Boris,  and  others,  and  with  many  snug  creeks  on 
our  coasts,  all  noted  for  good  home-brewed  beverage. 

2.  Elevation. — ^The  reason  of  this  influence  has  be- 
come quite  apparent  since  the  discovery  of  isothermal 
lines,  or  distances  of  ascent  to  give  equal  heat,  depend- 
ent on  the  quantity  of  level  land,  or  of  water  covering 
the  earth's  surface,  which  causes  the  range  of  superficial 
heat  to  be  regulated,  in  a  secondary  sense,  by  its  dis- 
tance from  the  shore.  For  instance,  the  curve  of  con- 
gelation formed  by  the  position  of  the  freezing  point, 
which  is  every  where  said  to  be  at  32"*  F.  (though  not 
correctly,  as  in  the  case  of  the  boiling  point,  noticed  at 
page  328),  is  said  to  touch  the  earth  at  the  poles,  but  to 
be  3818  feet  above  the  sea  in  latitude  60°,  6334  feet  in 
60^  9001  in  40°,  and  15,207  feet  at  the  equator,  taking 
the  atmosphere  at  a  mean  temperature  in  each  place. 
In  the  neighbourhood  of  Birmingham,  or  in  latitude 
62i°,  if  no  local  causes  afiected  it,  this  curve  of  conge- 
lation would  be  at  an  altitude  of  5705  feet ;  but  there 
are  days  on  which  the  thermometer,  in  exposed  situations 
in  that  latitude,  falls  as  low  as  7°,  or  25°  below  the  said 
freezing  point,  whereas  on  other  days  it  rises  to  nearly 
90°,  as  has  been  shewn,  which  is  higher  than  the  mean 
temperature  at  the  equatorial  level ;  but  these  excesses 
do  not  appear  to  happen  in  the  Bavarian  brewing  cir- 
cle and  season,  whereas  Englishmen  like  to  be  doing 
throughout  the  year. 

3.  The  Sea,  or  continental  position  with  respect  to 
it — ^This  consideration  is  greatly  in  favour  of  the  British 
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climate,  giving  to  certain  localities  a  temperature  devi- 
ating materially  from  the  isothermal  line.  According 
to  the  researches  of  the  great  Humboldt,  in  the  Hun- 
garian interior  of  Europe,  between  44°  and  50*  of  latitude, 
where  there  is  an  extensive  plain  of  20,000  square  miles, 
round  which  numbers  of  mountains  rise  from  5000  to 
10,000  feet  in  altitude,  the  mean  temperature  for  August 
is  76'6* ;  but  at  Dublin,  and  other  places  on  the  coast 
of  Ireland,  from  58**  to  56"  of  latitude,  it  is  60-8** ;  yet 
in  Himgary  snow  falls  as  early  as  September,  and  lies 
till  June,  and  Ireland  is  remarkable  for  mild  winters 
and  green  hills ;  and  in  Scotland,  at  Edinburgh,  in  lati- 
tude 56°,  the  winters  are  said  to  be  as  mild  as  those  of 
Milan,  in  latitude  45}°;  and  though  the  elevated  ter- 
races of  land  which  lie  along  the  Carpathians  are  ac- 
counted healthy,  yet  Hungary  is  termed  "  the  grave  of 
the  Grermans,"  Ax)m  its  inordinate  and  variable  tem- 
perature ;  and  Dublin  and  Edinburgh  brew  famous  malt 
beverage,  but  Hungary  does  not. 

4.  AsPBOT. — ^The  point  towards  which  the  country 
slopes,  has  a  great  influence  on  climate,  of  which  the 
Bavarian  northern  inclination  is  a  striking  example ; 
and  "  in  the  Vallais  in  Switzerland,  the  Alps  are  on  the 
one  side  covered  with  ice,  while  vineyards  and  orchards 
flourish  on  the  other."  (Phys.  Geog.,  p.  35,  Society's 
Treatise.)  The  climate  of  the  vale  of  Kendal,  which 
stretches  to  the  sea  on  one  side,  and  is  screened  from 
the  northern  blast  by  the  snow-clad  hills  of  Westmorland 
on  the  other,  is  more  temperate  and  steady  than  that  of 
London,  with  all  her  flres  and  tepifying  inventions ;  and 
we  never  hear  of  good,  bright,  fresh  ale  in  a  flat  and 
open  country,  like  the  Wiltshire  Downs,  or  the  fine 
luxuriant  cider  counties  of  Somerset,  Gloucester,  and 
Hereford,  or  in  the  plains  round  Leicester,  Manchester, 
the  Fens,  or  Dereham,  unless  imported  or  brewed  by  a 
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more  than  ordinarily  skilful  workman ;  but  Kendal  ale 
has  a  high  name. 

5.  Mountains. — It  has  already  been  shewn  that  ac- 
clivities affect  climate  in  various  important  ways;  in 
addition  to  which  it  may  be  useful  to  observe,  that  they 
attract  the  vapours  of  the  atmosphere,  condense  them, 
and  give  rise  to  rain,  which  descends  upon  the  valleys 
near  their  feet,  and  in  the  vicinity  of  lofty  ranges  is 
often  violent,  though  in  England  this  cannot  happen  to 
any  very  detrimental  extent,  but  frequently,  in  dry 
seasons,  is  a  local  benefit ;  and  they  afford  shelter  from 
winds,  which  in  our  climate  is  a  protection  where  the 
aspect  is  to  the  south-west  especially.  Much  also  de- 
pends upon  the  direction  in  which  the  chains  run ;  for 
in  narrow  valleys,  the  sides  of  which  reflect  the  sun's 
rays  strongly  in  summer,  the  shelter  from  the  breeze  is 
injurious ;  but  it  is  from  this  attraction  of  vapours,  says 
Hogarth  in  the  Physical  Geography,  that  the  chain  of 
the  Alps,  running  east  and  west,  as  many  of  our  British 
ranges  do,  gives  salubrity  and  fertility  to  the  climate 
and  soil  of  Italy. 

The  quantity  of  rain  which  falls  in  London  annually, 
notwithstanding  the  fogs  and  damps  which  infest  the 
place,  is  from  23  to  24  inches;  and  according  to  an 
elaborate  investigation  of  the  table  of  returns  of  the 
state  of  the  thermometer  at  Sandhurst,  on  every  day 
during  25  years,  and  before  quoted,  the  mean  tempera- 
ture of  the  atmosphere  is  51^°  in  51^**  of  latitude ;  and 
it  may  seem  strange  that  at  Pekin,  which  has  nearly 
the  same  mean  temperature  as  Britain,  the  summer  heat 
is  greater  than  at  Cairo,  and  the  winter  cold  and  severe 
as  at  Upsal,  in  latitude  60° ;  but  Sweden  is  a  moim- 
tainous  and  China  an  open  country,  and  "  rain  is  a  very 
uncommon  phenomenon  in  Egypt,"  as  we  have  been 
taught  from  our  school  geography.    At  Kendal,  under 
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the  southern  prow  of  the  Westmorland  fells,  in  latitude 
54J^,  the  quantity  of  rain  is  60  inches  in  a  year ;  and  at 
Liverpool,  latitude  53  J**,  the  collection  is  34  inches ;  yet 
Liverpool,  like  Kendal,  from  being  situate  near  the  coast, 
is  fiiUy  as  mild  as  London  in  winter,  and  much  less' arid 
in  summer,  when  the  more  opulent  residents  of  the 
south  retire  to  those  milder  districts  to  recruit  their 
health,  vigour,  and  appetite.  From  this  cause  also,  we 
may  account  for  the  length  and  coolness  of  the  Alpine 
simimer,  and  the  oppressive  heat  of  the  Hungarian 
deserts,  where  good  ales  could  not  be  brewed. 

6.  Soil. — On  this  subject,  much  has  been  said  in  our 
third  chapter;  and  we  may  here  add  that  its  nature 
greatly  affects  climate.  "  One  soil  acquires  heat,  keeps 
its  acquired  heat  much  longer,  or  reflects  it  more  readily 
than  another.  One  which,  from  its  porous  character, 
allows  the  rain  descending  upon  it  to  pass  freely  into 
the  earth,  will  emit  much  fewer  exhalations  than  one 
which  retains  the  waters  near  the  surface.  Thus  clayey 
or  marshy  grounds  lower  the  temperature,  and,  especijtUy 
in  hot  and  humid  climates,  affect  the  atmosphere  in  a 
manner  pernicious  to  health ;  on  the  other  hand,  those 
which  are  light,  stony,  or  calcareous,  tend  to  make  the 
atmosphere  salubrious."  (Phys.  Geog.,  p.  36.)  Now  the 
Alpine  apices  are  formed  of  granite ;  Bavaria  is  stony, 
and  the  plains  of  Hungary  are  sandy.  Here  again 
Kendal  has  a  great  advantage;  for  Kendal  fell  is  a 
limestone  rock,  of  a  quality  so  pure,  that  portions  of  it 
have  been  converted  into  harmonical  ranges,  which,  on 
being  struck  with  a  hard  instrument,  such  as  the  mace 
of  a  dulcimer,  form  peals  of  the  sweetest  bell-music ; 
and  the  soil  which  covers  the  limestone  bed  in  the  lower 
lands  within  a  few  miles  of  the  town,  produces  some  of 
the  best  barley  in  the  world.  But  Kendal  is  not  alone : 
look  at  Burton  and  its  ''  plaster  of  Paris"  soil ;  and  at 
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Dorchester  and  the  chalk  hills  many  miles  thence,  as  £ur 
as  Hertfordshire ;  at  Much  Wenlock  and  the  Franchise ; 
at  Buxton  and  Poole's  Cave,  the  Peak,  &c. ;  in  York- 
shire at  "  Lahtle  Yatton  aside  o'  Rosebeny  Toppin ;"  at 
the  natural  walls  of  Nottingham ;  and  even  at  Crotham, 
£skmed  for  wisdom  of  no  common  kind.  Look  at  any  of 
the  hilly  districts  of  England,  Scotland,  Wales,  or  Ireland, 
which  are  not  too  fully  stored  with  metals,  and  there  we 
may  find  brewing  sites  in  abundance,  fit  for  carrying  on 
the  business  wholesomely,  safely,  effectively,  and  pro- 
fitably, without  much  artificial  refrigeration. 

7.  Cultivation.  —  The  degree  of  improvement  to 
which  a  country  has  been  brought,  is  of  material  con- 
sequence :  this  may  be  very  largely  exemplified  by  the 
well-known  fi^ct,  that  the  progress  of  agriculture  has 
very  greatly  diminished  the  rigour  of  the  American 
climate  both  in  Canada  and  the  inner  United  States. 
The  slovenliness  of  the  Bavarians,  and  the  growth  of  their 
forests,  help  to  keep  the  country  cool ;  but  though  the 
proverbial  industiy  of  the  Britons  may  tend  to  increase 
the  brewer's  perplexities,  he  can  now  avail  himself  of 
the  recesses  which  afford  channels  for  the  moimtain 
streams,  and  there  harbour,  like  a  fox,  under  the  roots 
of  the  trees,  where  nothing  else  will  grow,  keeping  him- 
self warm  in  winter  and  cool  in  summer,  and  pay  for 
his  accommodation,  which  will  be  a  thousand  times  more 
beneficial  to  the  state,  the  community,  and  the  owners 
of  the  soil,  than  all  the  smuggling  that  for  generations 
has  been  carried  on  in  some  of  those  places. 

8.  WiND& — Such  is  the  power  of  wind,  that  in  Siberia, 
as  far  south  as  the  58th  degree  of  latitude,  M.  Pallaa 
found  the  temperature  of  the  air  to  be  at  the  freezing 
of  mercury,  which  is  at  39®  or  40°  below  jfero  ;  and  at  Mel- 
ville Island,  where  Captain  Parry  wintered  in  1820,  the 
thermometer  sank  to  56*  below  zero ;  though  the  Nor- 
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wegians  of  Atteiiguard,  under  the  70th  parallel,  *'  con- 
trive to  raise  com'"  in  their  vaUeys,  where  sheltered 
oats  and  barley  vegetate  at  an  elevation  of  from  1600 
to  1800  feet ;  and  in  some  parts  of  that  region  the  com 
is  sown  and  reaped  within  the  course  of  seven  weeks ; 
the  extreme  rigour  on  one  hand  being  attributed  to  the 
constant  prevalence  of  wind  in  one  direction,  and  the 
extraordinary  growth  of  com  in  the  other,  to  its  total 
absence.  It  is  ^so  in  the  absence  of  wind,  that  in  New 
South  Wales  the  thermometer  rises  to  110^  and  at  Pekin 
to  that  or  115"";  but  in  Africa,  the  continual  current  of 
a  hot  wind  raises  the  temperature  to  125"^,  as  noticed  by 
Major  Denham  at  Balbeis.  These  excesses,  it  is  true, 
do  not  take  place  in  Britain,  though  here,  as  in  all  other 
countries,  the  temperature  varies  according  to  the  quan- 
tity of  wind  that  prevails ;  and  though  a  good  breeze 
may  be  thought  serviceable  to  the  brewer  in  summer, 
especially  if  his  coolers  are  lofby  and  open,  yet  as  he 
never  knows  how  strongly  it  will  blow,  or  from  what 
quarter  it  will  come,  other  means  of  refrigeration  are 
preferable.  Wind  is  not  uncommonly  accompanied  by 
rain ;  though  by  a  proper  regulation  of  the  louvres  in 
&vourable  seasons,  he  may  admit  the  one  and  exclude 
the  other. 

9.  The  timb  op  the  Year. — ^The  observations  that 
have  been  made  under  the  heads  of  swn,  aspect^  moun- 
tains^ and  soUy  very  greatly  affect  this  remaining  influ- 
ence ;  and  the  information  given  from  the  Gentleman's 
Diary  and  elsewhere,  might  lead  some  readers  to  infer 
that  the  difference  between  one  season  and  another  was 
more  a  matter  of  chance  than  of  actual  disparity ;  but 
after  all,  there  will  be  a  winter  and  a  summer  to  eveiy 
year,  the  one  very  cold  at  times,  and  the  other  veiy 
often  unendurably  hot ;  and  though  some  of  the  influ- 
ences have  a  tendency  to  ameliorate  towards  a  greater 
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equality  in  certain  places,  the  annoyance  of  a  variable 
atmosphere  will  continue  more  or  less  in  all ;  therefore 
as  all  are  quite  insufficient,  together  with  a  better  selec- 
tion of  utensils,  to  secure  anything  like  uniformity  in 
the  pitching  heat  and  fermentation  of  the  worts,  re- 
course must  be  had  to  such  additional  artificial  auxiliary 
means  as  the  skill  of  the  human  mind  can  invent,  care 
being  taken  to  give  preference  to  the  best. 

Cold  water  appears  to  be  the  best  agent  when  pro- 
perly managed,  and  ought  to  be  the  most  easily  avail- 
able ;  and  most  of  the  prejudice  that  can  exist  against 
refrigerators  in  general,  must  arise  from  the  ignorance 
of  persons  who  either  misapply  them,  or  have  not  chosen 
the  most  efficient  and  suitable;  or  perhaps  fit>m  the 
obstinacy  of  persons  who  use  fans,  merely  because  they 
have  them,  and  are  unwilling  to  go  to  any  additional 
expense  in  acquiring  improvement.  Worts  cooled  by 
fiEins  cannot  be  brought  down  to  so  low  a  heat,  or  yet  so 
expeditiously,  as  by  a  good  refrigerator,  whose  founda- 
tion is  running  water,  and  whose  supply  is  copious  and 
perpetual  Yandall's  or  Wheeler's,  Wigney 's  or  Gregory's 
machine,  has  each  its  admirers,  as  has  also  Bamsden 
and  Bennett's,  and  all  of  them  are  now  so  well  known, 
that  a  description  of  any  of  them  would  be  useless 
here,  because  it  would  be  superfluous. 

As  winds  and  electricity  often  affect  the  vinous  fer- 
mentation of  malt  liquors,  the  former  by  retarding  and 
the  latter  by  hastening  them ;  and  as  in  like  manner 
they  frequently  injure  the  mash,  as  the  worts  undeigo 
chemical  decomposition  and  natural  change,  under  the 
two  excitements  of  saccharine  transmutation  and  alco- 
holic conversion,  which  render  them  veiy  susceptible  of 
atmospheric  contamination;  so  in  the  cooling  process 
they  must  also  have  their  share  of  natural  action  and 
influence,  though  the  condensing  worts  conduce  less  to 
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aid  the  affinity,  the  action  on  the  coolers  being  more 
mechanical  than  when  decomposing. 

A  good  machine  is  undoubtedly  an  invaluable  acquis 
sition,  and  the  great  variety  of  refrigerators  which  the 
ingenuity  of  man  has  introduced  to  the  market,  affords 
ample  scope  for  choice  in  the  selection.  This  is  a  delicate 
point  in  the  process ;  and  under  circumstances  such  as 
occur,  a  wide  difference  is  usually  perceptible  between 
summer  brewed  ales  and  such  as  are  produced  in  cold 
seasons,  if  not  brought  about  gradually,  the  best  sam- 
ples of  the  former  being  spirituous  and  light,  but  those 
of  the  latter  full  and  rich,  inferior  qualities  being  less 
so,  from  the  prevalence  of  electricity  in  the  one  case, 
and  of  wind  and  cold  in  the  other. 

Necessabt  Qualities  of  a  Refrigebatoe. 

1.  It  shoM  be  composed  wholly  of  tinned  copper^  or  of 
as  few  and  as  tasteless  metals  as  possible,  every  part  being 
tinned  on  aU  sides  to  prevent  contagion,  and  zinc  should 
be  particularly  avoided; 

2.  It  should  be  so  constructed  as  to  be  perfectly  suited  to 
the  locality  assigned  to  it,  and  so  as  to  facilitate  the 
radiaiion  and  absorption  of  caloric,  by  exposing  the 
greatest  surf  ojce  of  wort  to  the  cooling  medium,  that  can  be 
done  consistently  with  size  and  expedition  ;  and 

3.  Its  construction  must  be  such  as  to  afford  easy  access 
to  the  wort  and  water  chambers,  when  they  require 
cleaning. 

The  attemperating  application  of  a  tubular  refrige- 
rator where  copious  supplies  of  water  are  always  at 
hand,  is  of  inestimable  service  in  a  hot  summer,  when  it 
is  of  the  greatest  importance  to  purify  malt  liquors  of 
their  yeasty  dross ;  and  often  it  is  very  difficult  to  do 
so;  for  though  the  attenuation  may  appear  to  have 
closed,  the  heat  of  the  contents  of  the  tun-barrels  at 
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such  seuasons  will  seldom  be  lower  than  58"^,  and  will 
sometimes  reach  70° ;  and  as  heat  not  only  dissolves 
the  barm  in  the  body  of  the  extract,  but  also  per- 
petuates its  solution  and  suspension,  its  obstruction  by 
a  colder  medium  fax^ilitates  its  precipitation  and  conse- 
quent fining.  But  observe :  this  scheme  is  applicable 
only  where  cleansing  into  pimcheons  in  warm  situa- 
tions is  practised.  In  the  first  house  in  London, 
the  porter  is  pumped  through  large  refrigerators  in 
its  passage  to  the  vats,  that  it  may  cool  and  be  qid* 
escent. 

In  some  breweries  the  worts  are  pumped  up  from  the 
pontoes  into  settling  backs,  and  in  these  cases  the  refri- 
gerator can  be  used  both  to  expedite  the  cooling  of  the 
unfermented  worts,  and  as  an  attemperator  after  fer- 
mentation, the  coolers  being  planted  higher  than  either 
the  refrigerator  or  the  settling  back.  Here  Wigne/s 
apparatus  will  be  found  the  most  useful;  for  as  the 
settling  back  is  generally  placed  several  feet  below  the 
cooler,  when  it  has  been  applied  in  the  usual  way,  the 
following  new  appropriation  of  its  services  will  in  such 
concerns  be  found  particularly  advantageoua  Fasten 
the  straps  of  strong  knee  hinges  across  the  refrigerator, 
with  their  shorter  end^  fixed  on  the  upper  edge  of  the 
hind  part  of  the  settling  back,  and  connect  the  wort 
and  cold-liquor  tubes  to  it  by  means  of  union  joints ; 
then  when  the  refrigerator  is  in  use,  it  will  stand  up- 
right, resting  on  the  edge  of  the  settling  back  through 
the  aid  of  the  joints,  and  is  to  be  kept  in  this  position 
by  the  common  tackle  fixed  above.  When  this  instru- 
ment is  to  ofiiciate  as  an  attemperator,  it  must  be 
lowered  into  the  settling  back  by  means  of  this  tackle, 
until  it  lies  fiat,  and  near  the  surface  of  the  article  to  be 
racked ;  and  now  the  malt  liquor  must  be  run  on  the 
back,  a^d  the  coldest  water  that  can  be  had  must  pass 
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through  the  attemperator.  By  this  novel  application  of 
the  machine,  the  settling  back  may  be  racked,  and  the 
liquor  will  be  quite  free  from  yeast  and  other  impurities 
on  the  second  day,  provided  that  the  previous  part  has 
been  rightly  managed  ;  and  being  condensed  in  bulk,  in 
consequence  of  the  abstraction  of  its  caloric,  it  thereby 
becomes  less  pervious  to  subsequent  heat,  and  is  not  so 
susceptible  of  secondary  fermentation ;  but  care  should 
be  taken  to  tin  the  refrigerator  inside  and  outside,  and 
to  keep  it  particularly  clean,  to  prevent  a  metallic  or 
galvanic  contagion.  This  will  be  much  better  than  wait- 
ing three  or  four  days  after  cleansing  for  an  imperfect 
depuration  of  the  liquid  in  the  tun-barrels  or  pontoes ; 
and  being  clean  and  fine,  such  an  article  will  require 
fewer  finings. 

Though  constant  and  thorough  agitation  with  &ns, 
winds,  ploughs,  and  the  like  contrivances,  may  some- 
times prevent  the  tangible  appearance  of  a  sponta- 
neous fermentation  in  the  coolers,  and  may  render  its 
effects  less  evident  by  driving  the  foam  and  moiQdy 
spots  from  the  sarbce  as  they  rise,  they  present  no 
guarantee  against  the  engenderment  of  the  calamity ; 
but,  on  the  contrary,  it  appears  reasonable,  if  we  admit 
analogy,  that  by  the  numerous  and  gaping  ripples  and  un- 
dulations which  these  implements  cause,  an  enlarged  and 
continuously  new  and  changeable  sur&ce  is  exposed,  as 
a  temptation  to  the  insinuating  gases  of  the  atmo- 
sph^u  Different  from  this  are  the  action  and  effect 
produced  by 

Mastebhan's  Patent  RsraiaEBAToa. — ^This  apparatus, 
for  which  a  patent  wa«  issued  in  March,  1844,  to  Mr. 
Thomas  Masterman,  manager  and  co-partner  in  Messrs. 
Masterman  and  Cc's  brewery,  the  Dolphin,  in  Ratclifi^ 
London,  is  an  erect  machine,  consisting  of 
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1.  A  hollow  cast-iron  cylinder  at  the  top,  18  inches 
deep,  which  he  calls  the  "  Cistern^**  with  a  flange  at  its 
lower  end,  and  a  short  lateral  flanged  pipe  of  2^  inches 
bore,  the  cylinder  in  the  specimen  given  being  \Z\ 
inches. 

2.  Another  cast-iron  cylinder,  placed  underneath  the 
former,  of  the  same  diameter,  and  12  feet  high,  termed 
the  "  Gase^"  flanged  at  both  ends  to  correspond  and  fit 
above  and  below,  and  with  a  short  lateral  pipe  at  each 
end,  like  the  former,  and  just  above  the  bottom  fliange, 
a  flanged  arm-hole,  6  inches  in  diameter,  closed  per- 
fectly water-tight  by  a  door,  except  when  repairs  are 
being  done. 

3.  A  third  cast-iron  cylinder  of  the  former  diameter 
and  4  inches  deep,  called  the  "Receiver"  placed  be- 
neath the  "Case,"  and  having  flanges  at  its  top  and 
bottom,  and  a  lateral  pipe  similar  to  the  others. 

4.  Between  the  two  contiguous  flanges  of  each  two  in 
these  three  cylinders,  a  circular  plate  of  gun-metal  is 
inserted,  the  upper  plate  IJ  inch  and  the  lower  1  inch 
thick,  in  each  of  which  169  holes  of  Iths  inch  diameter 
are  drilled,  one  in  the  centre,  and  the  others  in  seven 
concentric  and  equidistant  circles,  |ths  inch  apart,  the 
inmost  circle  containing  6,  and  the  others  the  continued 
series  12,  18,  24,  30,  36,  and  42. 

5.  The  topsides  of  the  holes  in  the  upper  plate  are 
countersunk  to  receive  conical  heads  soldered  on  the 
tops  of  as  many  brass  tubes  passing  through  the  two 
plates ;  each  tube  half  an  inch  in  bore  or  a  little  less, 
and  made  strong  enough  to  stand  the  test  of  the  work 
intended. 

6.  Each  tube  has  a  brass  collar  an  inch  long,  soldered 
on  the  bottom  end,  with  a  screw  thread  to  its  exterior, 
to  receive  a  brass  nut  |ths  in  diameter,  which  is  screwed 
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up  with  a  leather  washer  over  it,  to  the  lower  plate, 
and  made  water-tight  by  a  composition  of  white  and  red 
lead 

7.  "The  Receiver"  has  a  cast-iron  bottom  fixed  and 
removable  by  nuts  and  screws  ;  and  in  it  is  a  brass  cock 
for  drawing  off  that  part  of  the  cooled  liquid  which 
remains  in  the  refrigerator  when  the  operation  is  over, 
and  also  for  discharging  the  water  afterwards  run  into 
the  cifltem  to  cleanse  the  machine. 

The  number  of  tubes  (169)  is  not  arbitrary,  but  the 
series  may  be  extended  to  larger  circles  of  tubes  of  .48, 
54,  60,  &c,  by  enlarging  the  diameters  of  the  plates  and 
of  the  three  cylinders;  but  the  patentee  prefers  in- 
creasing the  nwmher  of  his  cases  and  their  adjuncts, 
rather  than  their  size,  by  connecting  pairs  of  them 
together  with  the  requisite  pipes  and  cocks,  and  ob- 
serves that  five  such  machines  would  not  occupy  more 
ground  than  10  feet  by  3 ;  and  that  if  one  of  them 
sJiould  go  out  of  repair,  it  could  be  detached,  and  the 
rest  might  be  used  without  it ;  or  the  mere  turning  of 
the  proper  cock  in  the  pipes  for  water  and.  wort,  would 
stop  the  circulation  of  each  fluid  beyond  that  barrier. 

The  mode  of  using  a  single  machine  is  this.  Cold 
water  conveyed  from  a  higher  level  is  let  into  the  case 
through  its  lateral  pipe  at  the  bottom,  and  ascends 
among  the  tubes  till  it  fills  the  case  all  round  them,  and 
discharges  itself  through  the  other  lateral  pipe  at  its 
top,  by  which  means  a  continued  stream  is  maintained. 
The  wort  flows  into  the  cistern,  fills  the  tubes  within 
the  case,  and  the  receiver  likewise,  and  flows  out  from 
the  latter  through  its  lateral  pipe.  The  stream  is  regu- 
lated by  a  cock  in  the  discharge  pipe,  and  by  a  ther- 
mometer having  its  bulb  inserted  within  this  pipe,  and 
which  has  a  water-tight  orifice  for  the  stem. 

The  construction  of  a  double  refrigerator  is  as  fol- 
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lows :  the  pair  must  be  on  a  level,  having  the  lateral 
pipes  of  the  cases  opposite  to  each  other.  The  pipe  for 
conveying  the  cold  water  into  these  two  cases  is  a  strong 
upright  one  placed  between  them,  extending  above  and 
below  them,  and  commimicating  with  them  at  top  and 
bottom  by  means  of  their  two  pairs  of  lateral  pipesu 
This  communication  is  through  two  cocks  fixed  in  this 
upright  pipe,  one  between  the  upper  lateral  pipes,  and 
the  other  between  the  lower,  which  cocks  may  be  altered 
by  merely  turning  their  spigots  to  appropriate  positions, 
so  that  the  cold  water  may  enter  either  one  or  both  of 
the  cases  at  their  lower  ends,  and  leave  them,  or  the  one 
it  entered,  at  their  upper  outlet  or  outlets.  The  cis- 
tern above  one  of  these  cases,  and  the  receiver  below 
the  other,  has  an  additional  lateral  pipe,  their  orifices 
being  on  the  same  plane.  A  communication  between 
this  cistern  and  receiver  is  formed  by  a  pipe  connecting 
itself  with  each  orifice,  and  having  a  stopcock  in  it, 
near  the  said  orifice  of  the  receiver.  The  feeding  pipe 
from  the  coolers  must  also  have  a  stopcock  to  it  within 
each  cistern.  Thus  the  wort  may  be  caused  to  flow 
from  the  cistern  down  its  tubes  into  their  receiver,  and 
thence  rising  up  the  last-mentioned  connecting  pipe 
into  the  other  cistern,  descend  the  second  set  of  tubes 
into  their  receiver,  and  thence  be  discharged ;  or  this 
double  refrigerator  may  be  used  as  two  single  ones,  dis- 
chaiging  the  worts  at  two  different  temperatures  if  re- 
quired, or  two  kinds  of  fluid  where  necessary ;  or  one 
case  and  its  adjuncts  may  be  used  as  a  single  refrige- 
rator  while  the  other  is  under  repair. 

A  modification  of  this  double  machine  is  as  follows : 
instead  of  an  upright  water-pipe  between  the  two  cases, 
connect  the  lower  lateral  pipe  of  one  case  with  the  upper 
one  of  the  other,  by  a  pipe ;  and  thus  the  cold  water 
will  ascend  in  each  case  successively,  and  the  wort  will 
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flow  in  a  contraiy  course  through  both  sets  of  tubes  and 
their  receivers  in  succession,  provided  that  the  lateral 
pipe  in  the  cistern  into  which  the  wort  flows  last  be 
closed.  In  this  modification  the  water  and  wort  may 
easily  be  confined  to  either  of  the  cases  and  its  set  of 
tubes,  by  a  trifling  alteration  of  the  water  and  wort 
pipes,  so  as  to  allow  repairs  to  be  done  to  the  parts  of 
the  other.  When  the  liquid  to  be  cooled  comes  from  a 
common  flat  cooler,  the  refrigerator  is  fixed  so  that  the 
tops  of  the  cisterns  are  level  with  the  upper  edge  of  the 
cooler,  or  a  little  higher,  to  prevent  a  flow  over  the  open 
tops ;  or  if  this  liquid  is  contained  in  a  vessel  placed 
higher  than  the  tops  of  the  cisterns,  they  may  be  pre- 
vented from  overflowing  by  a  float,  acting  by  a  lever  on 
a  cock  or  a  valve  in  each  of  the  feeding  pipes. 

The  small  area  occupied  by  this  refrigerator  is  its 
lowest  merit ;  for  its  power  is  so  considerable,  even  when 
the  refrigeration  is  commenced  at  a  high  temperature, 
and  the  quantity  of  cold  water  employed  is  compara- 
tively small,  that  the  usual  area  of  coolers  may  safely 
be  reduced  one-half,  and  consequently  much  space  is 
gained,  which  may  be  applied  to  other  purposes ;  and 
besides  the  great  saving  in  the  outlay  for  coolers,  the 
waste  of  that  wort  which  adheres  to  those  coolers  is 
wholly  avoided,  as  is  that  which  attaches  itself  to  hori- 
zontal pipes.  The  great  injury  done  to  the  worts  by 
long  exposure  to  atmospheric  air,  after  being  cooled 
down  to  a  fermentable  temperature,  is  also  avoided. 
The  apparatus  may  be  applied  at  any  heat  under  boil- 
ing ;  but  as  the  natural  cooling  from  the  top  heat  down 
to  lOO""  is  so  rapid,  it  is  not  advisable  to  refrigerate  at 
any  higher  temperature  than  about  the  100^  and  for 
the  following  reason : — "  A  greater  length  of  wort  may 
be  turned  out  of  the  copper,  and  consequently  a  greater 
extract  obtained  from  the  goods,  than  when  the  great 
evaporation  which  takes  place  under  such  circumstances 
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is  prevented."  This  is  the  patentee's  view,  to  which  he 
adds,  "The  wort  receives  no  injury  from  exposure  to 
the  air  on  the  cooler,  while  above  the  fermentable  point, 
about  80^" 

The  perpendicular  position  of  this  refrigerator,  and 
the  course  of  the  currents  already  described,  are  so 
essential,  that  neither  can  be  altered  without  greatly 
diminishing  the  power  of  the  refrigeration ;  for, 

1st.  As  to  its  perpendicularity.  However  far  the  tubes 
may  diflFer  from  each  other  in  their  relative  power  of 
transmitting  heat,  yet  the  wort  will  enter  the  receiver 
from  each,  when  perpendicular,  at  precisely  the  same 
temperature.  Call  two  of  these  tubes  A  and  B ;  then 
it  is  clear  that  the  wort  will  descend  through  both  in 
the  same  time,  while  the  temperature  continues  the 
same  throughout  in  each  ;  but  if  A  transmit  heat  more 
quickly  than  B,  then  the  column  in  A,  becoming  heavier 
than  that  in  B,  would  descend  the  more  rapidly  of  the 
two,  and  the  warmer  wort  in  B  would  not  enter  the 
receiver  until  the  quicker  run  through  A  should  have 
lowered  the  temperature  in  A  to  an  equality  with  that 
in  B.  Hence  the  flow  through  A  and  B  respectively, 
will  be  in  exact  proportion  to  their  comparative  power 
in  the  transmission  of  heat,  being  quickest  in  that  pos- 
sessing the  greatest  power,  and  vice  versd ;  which  is  an 
adjustment  depending  upon  a  law  in  nature,  to  which  a 
non-viscid  fluid  is  more  obedient  than  the  truest  scales 
to  a  preponderating  weight.  But  in  any  other  position 
of  the  refrigerator  than  perfectly  upright,  the  forces  of 
expansion  and  gravitation  would  more  or  less  coimteract 
the  discharge  from  the  lower  orifices  of  the  tubes  at  an 
equal  temperature,  in  consequence  of  the  columns  of 
liquid  within  the  tubes  being  then  of  unequal  length, 
and  the  pressure  in  them  respectively  being  therefore 
unequal.  This  the  patentee  has  very  elaborately  illus- 
trated 
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2ni  As  to  the  course  of  the  currents.  The  direc- 
tions of  these  currents  of  wort  and  cold  water,  from  the 
changes  of  specific  gravity  in  each,  consequent  upon  the 
variations  in  their  temperature,  induce  a  tendency  to 
prevent  any  portion  of  the  warmer  wort  and  water  above 
from  mingling  with  the  cooler  beneath ;  because  as  the 
water  warms  it  rises,  and  as  the  wort  cools  it  falls :  thus 
the  coldest  portion  of  the  water  is  applied  to  the  coolest 
part  of  the  wort. 

The  cylindrical  form  and  small  diameter  of  the  tubes 
give  a  maximtmi  of  strength  to  an  extremely  thin  sub- 
stance of  metal ;  and  the  large  number  of  tubes  col- 
lectively present  a  very  extensive  surface,  the  interior 
superficies  of  a  double  machine,  as  used  by  Messrs.  Mas- 
terman  &  Co.  on  the  dimensions  given  above,  and 
having  169  half-inch  pipes  in  each  case,  giving  a  total 
of  531  square  feet,  by  common  mensuration  ;  and  as  the 
rate  of  cooling  varies  in  the  compound  ratios  of  the 
length  and  number  of  the  tubes,  if  these  be  doubled, 
that  will  be  increased  four-fold ;  and  again,  if  the  refri- 
geration commence  at  a  lower  or  cease  at  a  higher  tem- 
perature, or  if  a  larger  quantity  of  cold  water  be  used, 
or  its  temperature  be  lower,  the  rate  of  cooling  will  be 
considerably  increased  thereby.  The  principles,  then, 
brought  into  co-operation,  and  wrought  out  into  prac- 
tical results  by  this  machine,  ensure  to  it  the  greatest 
attainable  potveVy  where  water  is  employed  as  a  means 
of  extracting  the  heat. 

The  directly  upright  posture  of  the  tubes  prevents 
any  gravitated  deposition  of  foul  matter  from  the  water 
on  the  outside,  or  from  the  wort  within  them,  which 
would  take  place  in  any  other  position;  and  conse- 
quently the  free  passage  of  caloric  from  the  wort  to  the 
water  is  not  obstructed  or  retarded  by  such  deposition, 
and  thus  transmission  is  aided  by  the  pressure  of  the 

A  a 
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two  fluids.  The  straightness  and  erectness  of  the  tubes 
likewise  afford  peculiar  facility  for  cleansing  them ;  for 
a  stream  of  water  run  into  the  cistern  immediately  after 
use,  acquires  such  force  in  passing  through  the  tubes, 
that  it  cleanses  them  thoroughly ;  and  if  required,  they 
may  be  scoured  out  with  a  rod  and  sponge,  as  gun  bar- 
rels are.  Neither  is  the  machine  liable  to  work  itself 
out  of  order ;  but  should  it  leak,  which  is  all  the  injury 
that  can  befall  it,  any  tube  may  easily  be  removed  and 
replaced  by  another,  and  any  common  man  can  soon  and 
easily  repair  it.  When  the  wort  remaining  in  the  ma- 
chine when  the  refrigeration  has  ceased,  is  below  the 
upper  edge  of  the  square  into  which  it  is  discharged,  it 
may  be  driven  out  by  cold  water  run  into  the  pipes 
behind  it,  which  would  have  the  effect  of  cleansing  them 
while  moist  with  wort,  and  before  corrosion  could  occur. 

As  the  water  used  for  refrigerating  will  never  exceed 
the  quantity  required  for  the  ordinary  use  of  the  brew- 
ery, it  may  be  forced  through  the  refrigerator  on  its 
way  fix)m  the  well  to  the  liquor-back,  and  the  refrigera- 
tion will  be  effected  without  any  additional  pumping. 
Another  convenience  is,  that  it  may  be  made  to  supply 
the  fermenting  squares  directly,  as  long  as  their  upper 
edge  is  even  with  the  bottom  of  the  cooler,  or  a  few 
inches  below  it,  and  of  course  the  discharging  pipe  must 
then  be  led  upwards,  over  the  edge  of  the  square ;  the 
only  disadvantage  will  be,  that  the  wort  remaining  in 
the  tubes,  if  not  expelled  as  before  directed,  when  the 
refrigeration  is  over,  will  have  to  be  drawn  into  pails 
through  the  cocks  of  the  receivers ;  but  this  is  soon 
done,  as  the  quantity  contained  in  the  pair  of  cases  is 
not  54  gallons ;  but  expulsion  is  the  readier  way.  The 
machine  may  also  be  very  beneficially  used  by  running 
ales  through  it,  immediately  after  they  have  been  suffi- 
ciently skimmed  in  the  working  squares. 
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The  author  has  selected  the  following  from  a  long 
series  of  experiments  taken  at  the  Dolphin  Brewery, 
and  furnished  to  him  by  the  proprietors,  who  inform 
him  that  in  their  double  refrigerator,  one  of  their  cases 
of  12  inches  in  diameter,  contained  only  118,  and  the  other 
of  13J  inches  in  diameter,  168  tubes.  They  also  re- 
mark, that  in  smaU  or  ship's  beer,  which  they  do  not 
reduce  under  70**,  they  can  hardly  pass  it  through  the 
refrigerator  with  sufficient  rapidity. 

Ex.  I. — Temperature  of  Refrig^ating  Water  52°. 


Time. 

Temperature,  Iffwch  23. 

Wort 

Water. 

P.M. 

b.  n. 

SUteof 
Air. 

Wort 
entering 

Wert 
entering 

Wort 
leaving 

Water 
leaving 

Quantity 
In 

In  back 
after 

IreMg. 

inttig. 

refrigt. 

refrig. 

square. 

refrig. 

4    0 

62» 

88'' 

B.F.G. 

BrlB. 

4  16 

62» 

85» 

76* 

64« 

72P 

2  3  8 

3 

430 

61" 

84- 

76- 

63» 

72° 

63  4 

6 

446 

60« 

8P 

78- 

62f 

72° 

9  2  6 

9 

6    0 

60" 

78- 

72- 

61« 

70^ 

14  1  3 

12 

6  16 

49' 

76- 

70- 

60° 

68° 

19  0  0 

16 

630 

48^ 

70O 

68- 

60° 

68° 

23  2  6 

18 

Ex.  II. — Temperatvre  of  Refrigerating  Water  54®. 


Tlire. 

Temperature,  Maroh  26. 

Wort. 

Water. 

Rate  of 

running 

wort 

P.M. 
h.  m. 

Bute 

Wort 

Wort 

Wort 

Water 

Quan- 

In back 

of  the 

entering 

entering 

leaving 

leaving 

tity  in 

after 

mmute. 

Air. 

IreMg. 

2refrig 

2reMg. 

refrigs. 

square. 

reftig. 

326 

68° 

88- 

74° 

63° 

66- 

Brl8. 

Brl8. 

Gals. 

3  40 

S   . 

86- 

74° 

62- 

66- 

4 

Ik 

]2 

3  66 

-US 

84- 

73- 

62° 

66° 

9 

16 

12 

4  10 

81- 

7P 

61° 

64° 

14 

224 

12 

4  26 

o^ 

79° 

70- 

61- 

63- 

19 

30 

12 

N.  B.  The  refrigerators  being  filled  with  water  and 
wort,  3  hours  15  minutes  was  the  time  when  the  feeding 
cock  of  the  water,  and  the  discharge  cock  of  the  wort, 
were  opened,  and  those  lets  were  never  altered  during 
the  above  time. 
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Ex.  III. — Tem'peTQiure  of  lUfrigeratiTig  Wccter  55"*. 


Time. 

Tempentare,  Match  SO. 

Wort. 

Water. 

P.M. 

h      m 

Bute 

Wart 

Wort 

Wort 

Water 

Quantity 

Inbick 

of  th« 

«Bt6iing 

entoring 

leaving 

leaTing 

in 

after 

Air. 

IreMg. 

2nMg. 

reftige. 

refngt. 

■quare. 

reftig. 

2  30 

64° 

102" 

B.  F. 

BuTtds. 

2  46 

64'» 

96- 

79- 

63* 

78° 

4    0 

4 

3    0 

62° 

93' 

78- 

63* 

78- 

7     1 

8 

3  lA 

62- 

90° 

77'* 

63* 

76* 

10    2 

12 

3  30 

52» 

H«» 

78* 

6P 

70* 

13    3 

16 

3  46 

62» 

83« 

73- 

62* 

68° 

17    0 

20 

4    0 

62** 

78^ 

71- 

61i* 

68° 

21    0 

24 

4  16 

61' 

74" 

70- 

6P 

68« 

26    0 

28 
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CHAPTER  XII. 

FERMENTING  PLACES. 

DAltOBR  OF  NKW  OPIIf  IONS  —  NATVBB  SUPERIOR  TO  ART  —  PKBENNIAL 
STAKDARD^OONSTAIIT  TBMPBRATURB  VAULT  —  PROOF  OP  ITS  8UPBRI0R 
BLIGIBIUTT— SXPKRIIfBNTS — RESULTS  AND  REASONINGS — APPROPRIATE 
APPARATUS — THE  CALORIPHAOON. 

The  author  of  "Lacon"  says  in  his  deep  book,  that 
'^  manj  schemes  ridiculed  as  Utopian,  decried  as  vision- 
aiy,  and  declaimed  against  as  impracticable,  will  be 
realised  the  moment  the  march  of  sound  knowledge  has 
effected  this  for  our  species, — ^that  of  making  men  wise 
enough  to  see  their  true  interests,  and  disinterested 
enough  to  pursue  them ;"  and  the  "  Young  Brewer's 
Monitor"  has  this : — "  There  certainly  exists  a  great 
afllnity  between  brewing  and  chemistry,  which  renders 
it,  like  every  other  part  of  science,  reducible  to  sys- 
tematic rules  and  laws  i'  he  has  not,  however,  prescribed 
any  of  those  laws,  though  he  gives  many  rules,  defined 
from  practice  only,  and  is  therefore  not  a  law-giver,  but 
a  commentator.  Brewing  is  also  in  affinity  with  another 
science,  which  is  that  of  physics ;  and  physics  and  che- 
mistry are  evidently  very  intimate,  and  it  becomes  the 
brewer  to  search  into  physical  and  chemical  causes  with 
all  the  ability  and  ingenuity  of  which  he  is  master, 
before  he  presumes  to  dictate  to  others  what  course  they 
shall  pursua 

In  the  former  chapters  of  this  treatise,  and  especially 
in  the  preceding,  mention  has  been  made  of  the  four 
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great  influences  of  eviL  The  first  and  last  of  those — 
severe  boiling  and  unfit  utensils,  have  been  disposed  of 
in  the  three  last  chapters,  and  the  two  others  have 
formed  an  united  subject  for  serious  contemplation  in 
the  last ;  and  hence  it  is  advisable  likewise  to  dispose 
of  these  forthwith;  and  as  no  means  have  yet  been 
pointed  out  in  practice,  except  such  as  have  failed, 
something  more  adequate  must  be  devised,  though  at 
the  cost  of  vulgar  reputation  at  the  idea  of  propounding 
a  new  scheme. 

A  new  scheme!  ejaculates  the  incredulous  sceptic, 
with  a  supercilious  sneer.  Another  frantic  speculation ! 
responds  the  censorious  cynic,  with  a  snarling  frown. 
Tes,  saith  the  projector,  and  thanks  to  more  considerate 
people,  that  we  live  in  a  country  famed  for  freedom, 
where  we  shall  not  be  condemned,  through  our  vagaries 
or  yours,  to  share  the  fete  of  greater  and  better  men. 
Many  of  the  great  luminaries  who  shine  in  the  firmament 
of  science  and  literature  suffered  martyrdom  for  their 
opinions  as  abettors  of  treason,  or  dealers  in  magic  or 
demonology,  merely  because  their  blind  or  designing 
accusers  were  slaves  to  the  times  which  they  themselves 
disgraced ;  and  instances  are  on  record  which  stain  the 
pages  of  history,  wherein  even  sensible  men  have 
joined  in  the  clamour ;  as  to  wit,  Sir.  Walter  Scott,  so 
long  ''  the  great  unknown,"'  was  one  who  laughed  at  the 
*'  mcyriomama^c"  that  first  proposed  to  light  the  streets 
of  London  with  gas ;  and  the  philosophic  Brougham  had 
an  equally  unfavourable  opinion  of  propulsive  locomotion 
by  steam ;  but  both  have  lived  to  recant,  and  the  one 
to  preside  over  a  gas  company,  and  the  other  over 
numerous  steam  committees. 

When  Socrates  was  allowed  to  select  the  instrument 
of  his  death,  he  chose  poison  ;  and  when  the  fatal  hour 
arrived,  swallowed  the  draught  with  placid  resignation ; 
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and  were  the  humble  architect  of  the  "  Subterraneous 
Fermenting  Vault"  to  be  condemned  to  penal  extinc- 
tion as  the  reward  of  his  audacity  in  attempting  to  alter 
precarious  usage,  he  most  assuredly  would  not  prefer 
being  nibbled  to  pieces  by  an  insidious  fry  of  paltry 
criticulay  who  know  no  good  but  self-appreciation; 
these  creatures  having  in  their  hour  no  Roger  Bacons, 
John  Fausts,  or  Francisco  Petrarchs,  to  feed  upon,  are 
glad  to  peck  at  any  mote,  atom,  or  animalculum,  which 
lies  in  their  way ;  and  happy  he  who  is  not  touched  by 
their  corrosive  insolence !  We  may  pity,  in  one  sigh, 
the  in&tuation  of  the  bigoted  persecutors,  and  the  sup- 
pressed talents  of  the  victims  persecuted ;  but  being  of 
human  mould,  and  at  liberty  to  breathe,  something 
besides  pity  insinuates  itself  into  our  feelings  when  we 
contemplate  on  the  fate  of  the  great  Galileo,  whose 
benighted  enemies  could  persecute  his  tame  even  beyond 
the  tomb ;  or  on  that  of  the  unfortunate  Solomon  de 
Cans,  who  for  inventing  the  first  steam-engine  was 
thrown  into  the  madhouse  at  Bicetre,  where,  being 
deprived  of  his  liberty,  he  lost  his  reason  in  reality ; 
but  his  invention  was  made  known  to  the  Marquis  of 
Worcester,  who  visited  him  in  his  dungeon,  pronounced 
him  to  have  been  'Hhe  greatest  genius  of  his  time," 
seized  the  opportunity,  and  published  Caus's  scheme  in 
the  "  Century  of  Inventions,"  as  one  of  his  own.  And 
now  have  we  seen,  in  all  the  cases  before  us,  after 
hundreds  of  years  have  elapsed,  those  ideas  glowing 
in  all  their  splendour  which  have  gradually  arisen  from 
suppression,  like  a  fire  that  has  been  raked,  or  like 
diastase  which  has  been  kept  locked  up  within  the 
cellular  tissue  of  an  amylous  globule,  till  its  native  elas- 
ticity has  burst  its  bounds,  and  set  its  astonishing 
powers  in  full  action. 

Reason  and  science  have  now  so  far  triumphed  as  to 
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humanise  the  mind,  and  to  have  caused  men  to  become 
free  enquirers  and  cool  deliberators,  and  in  a  great 
measure  to  have  laid  aside  their  prejudices.  These 
blessings  are  now  felt  by  all  classes,  with  as  little  dis- 
tinction as  the  remnants  of  their  over-powerftd  impeders, 
selfishness  and  misapplication  through  ignorance,  will 
permit.  Their  mightily  influential  rays  are  now  ex- 
panding to  the  embracement  of  their  final  object,  the 
prosperity  and  ultimate  happiness  of  all  mankind. 

Having  endeavoured,  with  as  much  plainness  as  his 
ability  wiH  allow,  to  point  out  the  influences  of  the 
changeable  British  climate,  and  of  the  variableness  of 
locality,  as  two  of  the  great  impediments  in  the  way 
of  constitutional  perfection  in  brewing ;  having,  in  the 
exposition  of  facts,  and  the  development  of  a  series  of 
principles,  erected  a  beacon,  however  rude  and  dim, 
to  guard  the  brewer  against  error  likely  to  be  produc- 
tive of  injury  towards  himself  and  the  consumer; 
having,  in  short,  prepared  him  to  enter  upon  the  work 
of  Fermentation,  by  which  his  character  as  a  nmnu- 
facturer  of  a  staple  article  must  either  stand  or  Ml ; 
the  author  conceives  that  his  duty  now  is  to  prove  to 
his  readers,  and  strongly  to  impress  upon  their  minds, 
the  important  truth,  that  to  whatever  degree  of  minute- 
ness, in  imitation  of  the  operations  of  nature,  the  powers 
of  art  may  be  brought,  still  art  is  an  insui&cient  sub- 
stitute for  nature,  weak  as  an  opponent  to  her,  and 
oftentimes,  as  in  the  business  before  us,  an  unstable 
ally,  if  not  a  treacherous  alien ;  since  the  most  magnifi- 
cent domes  constructed  by  human  mechanism  cannot 
admit  the  brewer  to  the  performance  of  his  office  with 
such  certainty,  or  even  such  hope  of  success,  as  a  B^en- 
Bavarian  hovel,  or  as  an  obscure  vault  in  Champagne. 

Of  the  merits  of  the  discovery  sought  to  be  elucidated 
in  this  chapter,  let  experience  hereafter  tell :  the  author 
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conceives  it  to  be  the  best  means  of  conducting  the 
vinous  fennentation  ever  proposed;  for  otherwise  he 
would  have  withheld  it  from  the  public ;  and  it  must, 
of  course,  interest  all  the  makers  of  fermented  drinks 
in  the  world,  as  well  as  all  who  consume  or  are  in  any 
shape  connected  with  them.  Apparently,  fermentation 
is  the  general  means  which  nature  employs  in  the 
decomposition  and  reorganisation  of  her  works,  as  noticed 
in  the  last  preceding  chapter,  page  333  ;  under  its  in- 
fluence nothing  is  lost,  but  merely  changed  in  form  and 
constitution,  situation  and  tendency,  and  according  to 
the  extent  of  the  exciting  and  perpetuating  powers, 
such  as  moisture,  heat,  motion,  &c.,  the  principles  of 
which  are  beginning  to  be  imderstood  by  maltsters, 
brewers,  vintagers,  distillers,  vinegar  makers,  and 
bakers ;  or  by  those  of  them,  at  least,  who  have  opened 
their  ears  and  eyes  to  the  voices  and  writings  of  experi- 
mental chemists  and  reasoning  philosophers.  To  at- 
tempt, in  a  dissertation  on  practical  brewing,  a  general 
critique  on  the  various  productions  and  theories  of  all 
the  eminent  authors  well  and  practically  acquainted 
with  vegetable  chemistry,  would  be  presumptuous  and 
monstrous :  a  person,  notwithstanding,  who  has  atten- 
tively perused  their  several  productions,  and  weighed 
them  in  the  scale  of  comparison,  may  be  excused  should 
he  advance  and  maintain  a  centred  conviction,  not 
recognised  or  even  seen  by  any  of  them,  especially  as 
scarcely  any  two  of  them  can  be  found  to  agree  through- 
out on  any  particular  theory  in  connexion  with  the  sub- 
ject before  us,  though  some  of  them  may  certainly  be 
regarded  as  improvements  upon  others ;  and  his  reason 
for  craving  an  indulgence  in  the  latitude  of  his  thoughts 
may  strengthen  him  with  the  impression  that  the  system 
which  he  propounds  is  of  as  much  national  importance, 
both  to  the  revenue  and  the  public,  as  it  is  novel  and 
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practicable  within  itself,  and  unique  in  its  disposal  and 
its  real  consequences  to  all     This  is 

Cj^e  <Son0tant  Cemperature  Fault 

Extraordinary  measures  are  necessary  for  the  produc- 
tion of  corresponding  results ;  and  it  is  clear  from  what 
has  been  shewn,  and  from  the  internal  construction  of 
breweries,  as  now  erected,  that  the  fermenting  process 
now  discovered  to  be  essential  and  peremptory,  cannot 
be  regularly  conducted  in  any  of  them ;  as  they  are  all 
subject  to  the  extremes  which  lead  rapidly  to  vicissi- 
tudes and  disasters,  such  as  neither  fire  nor  water,  nor 
both,  with  men  to  help  them,  can  controul,  though  only 
imder  such  as  are  termed  "  moderate  excesses  of  tem- 
perature," occurring  at  all  seasons  of  the  year,  and 
sometimes  not  more  so  at  or  after  the  solstices,  than 
at  the  equinoxes,  whatever  may  have  been  done  by 
sinking  the  vats  below  the  floor.  Year  after  year,  and 
age  after  age,  as  long  as  the  climate  lasts,  those  changes, 
and  greater  than  any  that  have  been  noticed,  will  suc- 
ceed one  another ;  and  hence  the  necessity  of  devising 
a  place  that  shall  be  uniformly  so  much  warmer  than 
the  one  extreme  and  cooler  than  the  other,  that  the 
influences  of  weather  and  season  cannot  afiect  it,  but  it 
shall  be  exempt  fix>m  both,  and  from  all  approximations 
to  them.  The  principle  of  selection  is  plain,  and  is  at 
once  this :  the  temperature,  to  be  uniform  as  regards 
its  component  material  and  the  circulation  of  its  air 
and  waters,  must  be  a  deep  hole  in  the  earth;  for 
nothing  upon  earth  that  has  been  discovered  or  thought 
of  will  answer  the  conditions  of  this  grand  problem ; 
nor  does  it  at  present  appear  capable  of  solution  in 
any  other  way ;  but  if  the  place  be  already  formed,  so 
much  the  better. 

Through  the  investigations  of  Humboldt,  Laplace, 
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Aiago,  Bischoff,  &c.,  the  doctrine  is  fully  established, 
that  the  centre  of  the  earth  is  veiy  hot,  and  that  the 
central  heat  is  decreased  in  all  directions  towards  the 
outside  of  the  ground,  a  stationary  temperature  obtain- 
ing at  a  comparatively  slight  depth,  which  is  deter- 
mined by  the  course  of  an  "  InvaricMe  StnUvmi"  below 
which  the  internal  increase  amounts  to  1°  F.  for  each 
15  English  yards  deep ;  but  the  contrary  fact  is  observ- 
able, that  the  temperature  of  the  ocean  decreases  pro- 
portionally ;  so  that  in  various  latitudes,  where  the  sur- 
face heat,  according  to  Sabine  and  Eotzebue,  is  83^,  it 
reduces  to  TT""  at  250  fathoms,  75''  at  300  fia,thoms,  and 
55^^  at  1000  fathoms  deep ;  and,  according  to  Captain 
Ross,  at  60®  44'  of  latitude  the  temperature  was  30® 
at  100  fethoms,  29^  at  200,  28^  at  400,  and  25°  at  600 
&thoms ;  so  that  every  where  the  bidk  of  water  present 
contributes  to  the  coolness  of  the  place :  a  fact  which  is 
pretty  well  exemplified  in  the  foregoing  chapter,  and 
points  out  the  necessity  of  having  plenty  of  this  useful 
fluid  always  at  command. 

In  the  work  on  Physical  Geography,  in  voL  iii.  of  the 
Society's  Natural  Philosophy,  is  a  note  stating  that 
H.  Lacroiz,  in  his  treatise  on  the  same  subject,  says, 
that  "  in  the  caves  below  the  Observatory  at  Paris 
(lat.  49"*),  about  80  feet  below  the  surface,  Fahrenheit's 
thermometer  stands  between  52''  and  54**,  scarcely  ever 
varying  2®;  while  above,  the  difference  of  temperature 
between  summer  and  winter  sometimes  exceeds  90"*. 
In  the  salt  mines  at  Wielicza  in  Poland,  lat.  50°,  fix)m 
the  depth  of  320  to  that  of  745  feet,  the  thermometer 
stands  at  about  50°.  At  Cairo  in  Egypt,  at  the  bottom 
of  Joseph's  well,  210  feet  deep,  it  is  stationary  at  70° ; 
and  in  the  mines  of  Mexico,  lat.  20°,  1650  feet  below 
the  surface,  at  74|°.  In  these  depths  we  see  how  the 
temperature  increases  on  approaching  the  equator,  and, 
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as  we  have  seen,  on  approacliing  the  earth's  centre 
also  ;  and  they  shew  us,  which  is  most  important  here, 
that  an  uniform  heat  may  be  found  and  maintained 
throughout  the  year,  without  dreading  the  uncertain 
atmosphere  of  July  and  August,  or  trusting  to  the 
equally  uncertain  variations  experienced  in  October 
frosts  and  November  fogs,  or  in  the  alternations  of 
gleamy,  stormy,  smiling,  frowning  Spring. 

The  mean  temperature  at  the  equator  being  81 )%  the 
theorem  for  other  places,  as  laid  down  by  Phillips  in  his 
Geology,  is  Sl'5+cos,  lot. ;  therefore,  lest  the  observant 
reader  should  experience  any  difficulty  in  finding  the 
Invariable  Stratum,  the  following  Table  of  the  cosines 
of  latitude  for  England,  taken  at  distances  of  five 
minutes  from  each  other,  is  compiled  for  his  informa- 
tion from  Dr.  Hutton's  Mathematics,  the  earth's  radius 
being  always  considered  as  unity,  and  that  of  all  other 
circles  the  same.  The  Table  is  here  given,  because  the 
principles  are  not  accessible  without  considerable  ex- 
pense. 

Table  of  Cosines  of  Latitude  for  England. 


50  Degrees. 

51  Degrees. 

52  Degrees. 

58  Degrees. 

54  Degrees. 

55  Degrees. 

Mill 

Coeine. 

MIn 

Cosine. 

Min  Cosine. 

Min 

Cosine. 

Min 

Cosine. 

Min 

Cosine. 

0 

.842787 

0 

.629320 

0 

.615662 

0 

.601815 

0 

.587785 

0 

.573576 

6 

.641673 

5 

.628189 

5 

.614515 

5 

.600653 

5 

.586603 

5 

.572384 

10 

.640557 

10 

.627057 

10 

.613867 

10 

.599489 

10 

.585429 

10 

.571191 

15 

.639489 

15 

.625924 

15 

.612217 

15 

.598325 

15 

.584250 

15 

.569997 

20 

.638320 

20 

.624789 

20 

.611067 

20 

.597159 

20 

.583069 

20 

.568801 

25 

.637200 

25 

.62.'t652 

25 

.609915 

25 

.595991 

25 

.581886 

25 

.567604 

SO 

.636078 

30 

.622515 

30 

.608761 

80 

.594828 

SO 

.580703 

30 

.566406 

85 

.634955 

35 

.621376 

35 

.607607 

85 

.593653 

85 

.579518 

35 

.565207 

40 

.633331 

40 

.620236 

40 

.606451 

40 

.592482 

40 

.578332 

40 

.564007 

45 

.632075 

45 

.619094 

45 

.605294 

45 

.591310 

45 

.577145 

45 

.562805 

50 

.631578 

50 

.617951 

50 

.604136 

50 

.590136 

50 

.575057 

50 

.561602 

55 

.630450 

55 

.616807 

55 

.602976 

55 

.588961 

55 

.574767 

55 

.560398 

60 

.629320 

60 

.615662 

60 

.601815 

60 

.587785 

60 

.573576 

60 

.559193 

Example  1.— To  find  the  mean  temperature  at  London,  in  latitude  51^  40'  N.  eot. 
51<>  40'=.  620236;  and  81-5  x .  620236=50-549284,  or  rather  more  than  50^o. 

Example  2.— If  the  exact  latitude  does  not  occur,  as  at  DeTonport,  lat  50^  S2f , 
we  have  cos.  50<>  20'=. 688320.  and  cos.  b^  25^=.  637200;  diiTerenoe,  1120 :  then  say. 
]122x2|+5s504,  and  .638320^.000504=.  637816,  which  X  81*5,  U  51-982004.  mean 
heat  there. 
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To  prove  the  correctness  of  this  theory  as  a  general 
principle,  we  may  refer  to  Professor  Bischoff,  who  shews 
in  his  "  Researches/'  that  London  lies  14  feet  above  the 
sea,  and  the  mean  temperature  of  the  soil  is  51-01®, 
which  is  half  a  degree  more  than  deduced  from  the 
Table,  and  may  be  attributed  to  the  presence  of  water. 
This  is  in  some  measure  confirmed  by  Mr.  Roebuck's 
experiments,  who  found  that,  according  to  three  years' 
observations,  the  mean  temperature  of  the  London 
atmosphere  was  62-16^,  and  that  of  Edinburgh  47*68*'; 
and  he  adds  that  the  mean  temperature  of  the  springs 
was  51,01**  about  London,  and  46*985*' round  Edinburgh; 
so  that  the  influence  of  water  in  each  case  affects  the 
surrounding  medium  about  l*'  F.  See  Philos.  Trans. 
1776,  p.  450. 

Past  experience  has  nevertheless  shewn  that  the 
mean  temperature  of  a  place  is  often  below  that  of  a 
spring  whose  temperature  is  constant  throughout  the 
different  seasons  of  the  year;  and  Bischoff  observes 
that  the  mean  temperature  of  the  soil  cannot  be  deduced 
from  the  observations  on  wells  toith  eaxictness;  but  that 
an  approximate  result  may  be  found  by  trying  many 
different  wells  and  taking  an  average.  With  constant 
temperature  wells,  however,  we  may  venture  an  analogy 
to  connect  a  fact,  and  may  safely  deem  it  conclusive. 

Taking  the  external  decrement  of  variation  at  l^F. 
for  every  266  feet,  the  medium  between  Dalton's  and 
Nixon's  statements ;  and  believing,  with  Phillips's  au- 
thorities, that  the  internal  increment  below  the  invari- 
able stratum  is  1**  F.  in  each  45  feet,  we  may  infer  that 
a  stationary  heat  exists  at  a  depth  not  materially 
affected  by  either  of  those  graduations,  but  between 
them.  The  internal  temperature  of  the  earth  does  not, 
at  all  times  and  in  all  places,  entirely  depend  upon  the 


366  FERMENTING  PLACES. 

latitude,  or  upon  the  depth  of  the  place,  any  more  than 
the  temperature  outside  does  upon  the  elevation ;  for 
the  conducting  powers  of  the  soil,  be  it  remembered, 
depend  upon  the  rise  and  aspect,  and  on  the  principles 
of  cultivation,  the  temperature  of  the  waters  that  pass 
through  it,  the  continental  position,  the  durations  and 
intensities  of  extreme  external  light  and  air,  the  mate- 
rials composing  the  interior,  and  other  things,  all  of 
which  tend  to  produce  diflTerences ;  but  the  cure  is,  that 
extraordinary  variations  can  be  detected,  accounted  for, 
and  avoided,  how  ^  By  the  principle  here  laid  down. 
In  our  latitude  the  annual  mean  temperature  generaJly 
occurs  about  April  and  October,  or  after  the  equinoxes ; 
and  the  maximwm  and  minimwm,  on  each  side  are  ex- 
tremely irregular  and  uncertain,  as  already  demon- 
strated, and  yet  still  a  medium  musA  obtain. 

The  following  corroborative  testimony  in  fevour  of 
the  present  theory  is  from  the  "  OaUery  ofNaJbwre  and 
AH,''  by  John  Hunter,  M.D.  RRS.  (See  the  Penny 
Mechanic,  vol.  i.  p.  242.)  "  The  great  difference  between 
the  open  air  and  that  of  deep  caverns  and  mines  has 
long  been  taken  notice  of,  both  as  matter  of  curiosity 
and  surprise.  After  thermometers  were  brought  to  a 
tolerable  degree  of  perfection,  and  meteorological  regis- 
ters were  kept  with  accuracy,  it  became  a  problem 
to  determine  what  was  the  cause  of  this  difference 
between  the  heat  of  the  air  and  that  of  the  earth ;  for 
it  was  soon  found  that  the  temperature  of  mines  and 
caverns  did  not  depend  on  anything  peculiar  to  them, 
but  that  a  certain  depth  under  ground,  whether  in 
cave  or  mine,  or  a  well,  was  sufficient  to  produce  a  very 
sensible  difference  in  the  heat.  In  observations  of  this 
kind  there  was,  perhaps,  nothing  more  striking  than 
that  the  heat  in  such  caves  was  nearly  the  same  in 
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summer  and  winter,  and  this  even  in  changeable  cli- 
mates, that  admitted  of  great  variation  between  the 
extremes  of  heat  in  summer  and  cold  in  winter/' 

The  Parisian  experiment  is  thus  confirmed  by  the 
theorem:  the  cosine  of  49''  is  .656059,  which  being 
x81'5,  gives  53*46881^  for  the  temperature  at  that 
place,  which  is  within  the  limits  noticed  by  Lacroix. 
The  late  Dr.  Button,  alluding  to  this  subject,  and  parti- 
cidarly  to  the  French  test,  says,  in  his  MatheTnatical 
a/nd  PhilosojJncal  Dictionary,  that  it  has  been  found  by 
observation,  that  the  same  degree  of  heat  occurs  in  all 
subterranean  places  at  the  same  depth,  varying  a  little 
at  different  depths,  but  is  never  less  than  36®  F. ;  and 
that  at  80  or  90  feet,  and  sometimes  much  less,  tem- 
perature deviates  little,  and  is  generally  about  the 
mean  annual  heat  With  respect  to  the  Observatory 
at  Paris,  he  is  more  minute  than  Lacroix,  for  he  says 
that  the  temperature  there,  at  90  feet  deep,  is  53^°, 
varying  only  about  half  a  degree  in  very  cold  years. 
He  also  informs  us  that  Mr.  Boyle  kept  a  thermometer 
a  whole  year  in  a  cave  80  feet  deep,  and  found  it 
stationary  the  whole  time;  and  that  Dr.  Withering 
made  a  similar  experiment  on  a  well  at  Edgbaston, 
near  Birmingham,  the  temperature  of  which  was  49® 
in  every  month  of  the  year  1798.  This  is  another 
convincing  proof  that  Phillips's  geological  theorem  is 
true  ;  for  the  natural  cosine  of  the  latitude  of  Birming- 
ham, 52®  30',  is  .  608761  by  the  Table,  81 J  times  which 
is  49-61402® ;  from  which  if  we  deduct  only  half  a 
degree  for  the  proximity  of  water,  we  have  Dr.  W.'s 
standard  to  a  nicety. 

Dr.  James  Johnstone,  of  Birmingham,  in  an  exami- 
nation before  a  Committee  of  the  House  of  Lords  on 
the  subject  of  the  Brighton  Railway  tunnel,  stated  his 


368  FEBMSKTIKG  PLACES. 

opinion,  that  if  a  tunnel  600  yards  long  were  80  feet 
below  the  earth's  surface,  it  would  have  a  constant 
temperature  of  62°  or  53° ;  and  consequently  that,  in 
the  heat  of  summer,  which  is  estimated  at  76°,  the 
vicissitudes  would  be  20°  or  more  on  immerging  into 
and  emerging  from  the  tunnel ;  and  that,  on  the  con- 
trary, when  the  wintry  atmosphere  was  down  at  the 
freezing  point,  or  32°,  theiniit  and  exit  would  also  cause 
a  difference  of  20**  in  the  contrary  extreme ;  and  that 
he  did  not  think  it  possible  to  ventilate  such  a  tunnel, 
so  as  to  bring  it  to  approximate  to  the  existing  state  of 
the  atmosphere,  because  the  interior  must  necessarily 
take  the  temperature  of  the  surroimding  parts.  The 
latitude  of  Brighton  is  50°  50^,  or  thereabouts,  and  its 
cosine  .  631578  gives  61*47361°  for  the  mean  tempera- 
ture or  invariable  stratum,  which  by  the  theorem  lies 
rather  too  near  the  earth's  sur£Eu^e,  but  is  full  as  high  as 
can  be  required  for  a  fermenting  heat ;  and  in  general, 
in  the  south  of  England,  the  mean  temperature  would 
be  found  quite  high  enough  without  excavation,  did 
not  the  external  influences  affect  it  to  some  depth :  the 
brewers  of  those  districts  should,  therefore,  avail  them- 
selves of  the  use  of  mountain  springs,  which  are  gene- 
rally colder,  and  consequently  the  air  also,  in  the 
grottoes,  caves,  and  mines,  through  which  such  waters 
pass,  partaking  of  the  same  temperature,  and  main- 
taining it  as  uniformly  as  the  fountains  supply  the 
waters.  This  still  greater  advantage  ought  always  to 
be  taken  in  the  elevated  parts  of  the  country,  as  there 
is  greater  danger  in  suffering  the  fermentation  to  run 
too  high  in  a  southern  latitude,  than  in  finding  a  secluded 
northern  one  in  which  it  will  drop  too  low,  as  in  the 
mountainous  districts  of  North  Wales,  for  instance,  lying 
between  52^°  and  53°,  or  about  53^  the  theorem  gives 
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49*04792**,  which  would  be  quite  high  enough  for  prac- 
tical purposes,  without  digging  deep,  were  it  not  for 
external  changes  of  the  seasons  or  the  atmosphere. 

Bischoff  remarks  that  in  mountains  7000  or  8000  feet 
high,  the  temperature  of  springs,  with  few  exceptions, 
is  from  38^°  to  41^,  and  that  this  shews  how  springs 
descending  from  great  heights  bring  down  cdd  with 
them;  and,  as  he  says,  of  course  the  more  copious  they 
are,  the  quicker  their  subterranean  course,  the  steeper 
the  mountains,  or  the  nearer  their  channels  approach 
the  vertical  position,  and  the  less  they  are  adulterated 
on  their  way  with  waters  of  a  different  temperature, 
the  greater  is  their  qrccompanying  "degree  of  cold." 
This  is  theoiy  united  with  experiment ;    but  without 
speculating    in    such   lofty  altitudes,    by  taking  the 
heights  of  some  of  our  hills,  ordinary  and  extraordinary, 
we  have  the  Observatory  at  Greenwich  at  an  elevation 
of  213  feet,  in  latitude  sr  29',   and  the  Wrekin  in 
Shropshire,  which  commands  a  survey  of  nearly  the 
whole  county,  1320  feet,  in  latitude  52°  40',  giving  the 
result    and  temperature  by  the  Table  5075347^  at 
Greenwich,  and  4942576*'  at  the  Wrekin ;  and  as  the 
increments  have  been  taken  at  265  feet  for  the  first 
external  degree,  and  at  90  feet  for  the  first  internally, 
measured  from  the  point  of  mean  temperature,   and 
45  feet  afterwards,  it  follows  that  in  a  cave  dug  to 
100  feet  within  the  bowels  of  the  Wrekin,  the  heat 
would  be  the  same  that  is  at  the  Observatory,  and  that 
at  all  subsequent  depths  after  the  first  90  feet  the 
internal  heat  at  Greenwich  would  be  l-^""  more  intense 
than  in  the  Shropshire  hill,  though  the  altitude  of  the 
one  position  would  still  remain  at  1100  higher  than  the 
other ;  and  this  depth  of  90  feet  for  the  first  degree 
may  be  estimated  from  theory  as  a  correctly  constant 
step,   being  a  fair  medium  between  the  265  feet  of 
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external  atmospheric  decrement  arising  from  elevation 
on  the  one  hand,  and  the  afterwards  constant  incre- 
ment of  45  feet  per  degree  F.  of  subterraneous  heat 
on  the  other. 

We  have  seen  (Chap.  X  p.  309 — 11)  how  the  Scotch 
and  Bavarian  brewers  pitch  their  worts  for  fermentation, 
and  that  the  latter  never  suffer  their  gyles  to  rise 
higher  than  50^  Experience  tells  the  author,  as  an 
English  brewer,  that,  generally  speaking,  and  more  par- 
ticularly in  the  southern  counties,  52°  may  be  allowed 
as  the  maximtumy  where  the  resultant  beverage  is  meant 
to  keep  long  and  sound.  The  "  Young  Brewer's  Moni- 
tor," many  of  whose  rules  and  reasonings  are  more 
consistent  than  those  of  most,  recommends  not  to 
exceed  64^  in  the  coldest  weather,  6(f  in  mild,  and 
'*  as  cold  as  the  atmosphere  will  admit"  at  other  times ; 
but  being  £stvourable  to  a  natural  course,  and  never 
mentioning  the  art  of  refrigeration,  he  wishes  to  pre- 
serve as  much  uniformity  as  possible,  not  considering  that 
the  mean  temperature,  which  at  times  he  cannot  approach 
without  artiiSce,  is  the  guide  which  nature  chooses  for 
those  who  wish  to  obey  her  standard  laws,  and  that 
without  such  a  pilot  the  adventurer  is  liable  to  founder ; 
and  consequently,  that  though,  in  the  latitudes  of 
southern  England,  it  is  warmer  by  some  degrees  than 
in  Scotland,  according  to  physical  geography,  yet  the 
influences,  as  demonstrated  in  Chapter  XL,  and  espe- 
cially local  shelter  and  exposure,  require  many  devia- 
tions from  the  formal  continental  rule,  and  the  requisite 
difference  is  less  accordingly;  but  nothing  short  of  direct 
experiment  can  fix  upon  the  first  point  below  the  sur- 
face of  the  ground,  at  which  a  constant  temperature 
can  be  determined  to  exist.  When  obtained,  it  will  be 
everywhere  found  within  less  than  100,  and  generally 
not  more  than  from  80  to  85  feet  of  the  surfisuse,  whether 
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the  perforation  be  directly  downwards,  horizontal,  or 
oblique :  it  seems  rather  to  follow  an  undulating  course 
than  any  other,  much  in  accordance  with  the  form  of 
the  exterior  surface,  though  more  gradual,  and  in  no 
instance  abrupt 

Though  undoubtedly  the  medium  in  that  part  of  Scot- 
land which  lies  under  the  56th  parallel,  is  locally  much 
cooler  in  reality  than  the  places  that  are  in  the  50th, 
and  consequently  a  lower  constancy  of  temperature 
may  be  ascertained,  yet  as  no  part  of  England  is  below 
the  latter  line,  except  some  of  the  Scilly  isles  and  the 
promontories  and  rugged  lands  in  the  south-western 
angle  of  Cornwall,  where  full  allowance  may  be  made 
for  elevation,  projection,  and  contiguous  water;  this 
will  bring  every  part  of  England  within  the  prescribed 
range ;  and  in  the  more  northern  parts,  if  the  height  of 
latitude  be  allowed  to  have  any  weight  as  a  natural 
cause  in  the  production  of  natural  results  upon  native 
growth  and  conversion,  a  temperature  of  from  45*^  to 
50^  is  more  appropriately  adapted  to  the  scale  of  locality 
than  the  52°  mentioned  as  the  utmost  limit  of  constant 
safety  for  the  southern  parts  of  the  kingdom.  Were 
the  Scotchman  to  pitch  at  47^,  he  would  find  it  more 
conducive  to  his  interest,  because  more  in  accordance 
with  the  natural  circumstances  of  his  locality  than  52**, 
and  indeed  he  sometimes  pitches  lower ;  and  it  appears 
from  the  experience  of  the  Scotch  brewers  of  the  mo- 
dem school,  that  47^  is  just  the  heat  that  will  suit  him ; 
and  at  the  other  extremity  of  the  kingdom  the  author 
knows  from  his  own  observations,  that  the  generality  of 
wells  in  Dorsetshire  and  Hampshire  differ  very  little 
in  temperature  from  those  round  Birmingham,  if  sunk 
to  a  distance  of  some  30  yards,  though  shallow  reser- 
voirs vary  considerably  in  both  places,  as  from  fluctua- 
tions in  the  seasons  may  be  expected ;  and  within  the 
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last  few  years,  when  he  has  attended  to  the  subject 
more  particularly  than  in  former  seasons,  he  has  found 
very  little  difference  between  the  numerous  springs 
round  Plymouth  and  the  chalk  hills  near  Dorchester, 
&c.,  and  those  in  London,  Lincolnshire,  and  Oxford- 
shire, whether  in  summer  or  in  winter,  with  very  slight 
variation  even  in  the  extremes  of  season :  in  short,  he 
believes  that  a  vault  might  be  made  all  the  way  from 
London  to  Edinburgh,  to  preserve  a  constant  tempera- 
ture throughout,  and  that  the  depth  would  not  vaiy 
more  than  some  20  or  30  feet  between  end  and  end. 

The  following  Table,  constructed  on  the  same  princi- 
ples as  the  preceding,  shews  the  depth  to  which  theory 
would  require  an  excavation  to  be  made  in  England  and 
the  lowlands  of  Scotland,  according  to  the  parallels  of 
latitude  respectively  crossing  those  places,  in  order  to 
obtain  the  imiform  high  pitching  temperature  of  52** ; 
from  which  it  will  be  perceived,  that  in  the  south  of 
England  it  would  be  almost  impossible  to  obtain  that 
standard  without  previous  ascent,  were  it  not  for  a  cool 
constituency,  or  for  maritime  proximity  rendering  the 
situation  more  temperate  than  the  isothermal  conti- 
nental standard ;  for  though  the  theorem  gives  a  higher 
result  at  the  lower  latitudes,  experiment  confirms  the 
fact  that  there,  as  in  mid  latitudes,  the  80  or  90  feet  of 
perforation  will  secure  uniformity  of  temperature:  a 
propf  that  the  coasts  of  the  "sea-girt  isle"  are  consi- 
derably elevated  above  the  continental  level  The 
depths  here  apportioned  to  the  different  latitudes  are 
calculated  at  30  yards  for  the  first  degree  of  deficient 
latitudinal  heat,  and  at  15  yards  for  each  of  the  others ; 
that  is,  multiplying  any  deficiency  less  1  by  15,  and 
adding  30  to  the  product,  or  multiplying  1  mare  than 
that  deficiency  by  15  ;  a  mode  which  will  be  found  novel 
and  conclusive  in  principle;  but  it  does  not  by  any 
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means  follow  that  those  depths  are  to  be  rigidly  insisted 
upon,  but  that  the  maximwm,  especially  in  the  higher 
latitudes,  should  be  avoided  in  practice.  The  only  prac- 
tical use  of  this  Table  is  to  show  that,  philosophically 
considered,  the  northern  parts  of  the  kingdom  admit  of 
a  lower  standard  temperature  than  the  southern  by  some 
degrees,  and  that  the  worts  ought  to  be  pitched  accord- 
ingly. 

Table  of  Excavations  to  prodtice  an  uniform  Heat  of  62**, 
according  to  the  Degree  ofLaiAtude  ofeack  Place  named. 


D.  M. 


Dectm. 


Deg.Dee 


Deg.Dec 


s 


YdB.  In. 


Names  of  Places  lying  under  or  near 
the  same  parallels,  and  therefore 

.  giving  like  theoretical  results,  as 
intermediate  Places  must  give  in- 
tervening results. 


50  0 
M  80 

51  0 
91  80 
58  0 

52  80 
58  0 
58  80 
54  0 

54  80 

55  0 

55  80 

56  0 


.M8787 
.686078 
.629380 
.688515 
.615668 
.608761 
.601815 
.594828 
.587785 
.560708 
.578576 
.566406 
.559198 


52.88714 

51.84085 

51.28958 

50.78497 

50.17645 

49.61402 

49.04792 

48.47807 

47.1 

47.82729 

46.74644 

46.16209 

45.57428 


None. 
0.15964 
0.71041 
1.26502 
1.828M 
2.88597 
2.95207 
8.52192 
4.09651 
4.67270 
5  25S55 
5.88790 
6.42576 


None. 

17  14 

25  24 

88  85 

42  18 

50  28 

59  10 

67  80 

76  16 

85  8 

98  29 

102  80 

111  14 


RvAN,  Comirall ;  St  Martin's,  Scilly ; 

Eau,  France. 
BoDMiir,     Callington,    Ashburton, 

Portland  BOl. 
Haktlamd  Unaj,  Taunton,  Crali- 

bome  Chase,  Downton. 
Lovnov,     Llandaff,     Maidenhead, 

Mouth  of  Thames. 
TvwKXSBVKT,  Fishguard,  Bucking- 
ham, Neyland. 
BxBMxvoHAx,  Flinlimmon,  Market 

Harborough. 
Nbwcasti.b-usdxk-Limx,  Malpas, 

Sleaford,  N.  of  Norfolk. 
Mabchbstbb,    Leigh,    Doneaster, 

Caistor,  Klrton. 
BowLAVD  Forest,  Month  of  Lune, 

Knareabonmgh. 
St.  Bbxs  Hbab,  Shap,  Yarm,  Onis- 

boTo',  Whitby. 
SouTB  Shixlas,  Longtown,  Annan, 

Glenavon  Bay. 
Chxvxot  Hills,  Jedburgh,  AyrMoss, 

Tweedsmulr. 
Loch  Tabbbbt,  Invemeil,  Falkirk, 

Dunbar. 


It  appears  hence,  as  before  observed,  that  52**  is  too 
high  a  temperature  for  Scotland  and  the  north  of  Eng- 
land ;  that  the  theorem  only  fails  as  a  principle  round 
the  Lizard  of  Cornwall ;   and  that  there  also  it  will 
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apply,  if  li*"  be  allowed  for  water  and  irregularity  of 
surfiaca 

Let  the  reader  pay  such  attention  to  this  Table,  that 
its  design  be  not  again  misunderstood.  It  is  correct, 
and  agrees  with  the  temperature  of  Paris,  Limerick,  the 
midland  counties  of  England,  and  all  other  places  not 
maritime,  or  affected  by  local  causes :  therefore,  let  not 
any  one  suppose,  that,  because  theoretical  examination 
and  comparison  give  the  above  results  at  the  extreme, 
in  accordance  with  a  fixed  principle  of  52"^  as  a  point, 
the  invariable  stratum  lies  100  yards  deep  in  Scotland, 
and  is  not  to  be  foimd  in  Cornwall ;  for  a  philosophical 
theory  thus  laid  down  does  not  represent  an  absolute 
fact,  but  is  merely  an  index  to  a  system.  K  it  be  held 
true,  as  in  extensive  territories,  even  then  the  brewers 
of  the  north  would  not  have  to  dig  deeper  th^  is  here 
indicated,  however  elevated  their  sites,  and  the  southerns 
would  have  only  to  select  temperate  situations,  and 
there  to  carry  on  their  operations  according  to  the 
Bavarian  plan,  arming  themselves  against  excessive 
variations. 

To  illustrate  this  doctrine  by  proo&,  let  us  refer  to 
the  Artesian  well  near  Paris,  as  described  in  the  Penny 
Magazine,  No.  617,  where  we  are  informed,  that  during 
the  progress  of  the  works  at  Grenelle,  where  this  well 
is  sunk,  opportunities  of  ascertaining  the  temperature 
of  the  earth  at  great  depths  were  not  neglected ;  for 
knowing  that  the  thermometer  always  stood  at  SS""  or 
53^",  at  the  depth  of  30  yards,  in  the  well  of  the  Paris 
Observatory,  they  found  it  to  do  much  the  same  at 
Grenelle,  that  at  440  yards  it  rose  to  74°,  and  at  650 
yards  to  79° ;  and  when  they  bored  to  602  yards,  the 
temperature  of  the  water  which  rose  to  the  surfBice  was 
81°,  which  corroborated  their  previous  calculations  to  a 
nicety.     The  increase,  therefore,  in  that  district  appears 
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to  be  V  F.  to  each  20  yards  of  internal  descent,  which 
is  deeper  than  as  before-named,  owing  probably  to  the 
cool  quality  of  the  strata,  being  chiefly  limestone,  chalk, 
and  clay ;  but  shews  at  once  that  if  the  brewer  digs 
beyond  a  certain  depth,  his  worts  will  soon  be  in  danger; 
he  has  therefore  only  to  ascertain  his  position  by  means 
of  his  thermometer,  and  where  it  once  takes  its  stand 
at  the  proper  indication,  there  to  take  his  also.  Where- 
abouts that  must  be,  the  following  curious  narrative, 
extracted  from  the  Times  newspaper,  of  November  6, 
184?1,  will  help  him  to  determine: — 

"  A  SuBTBBBAKBAN  Bbswbbt.  —  There  is  near  the 
Harch^  aux  Chevaux  at  Paris,  a  most  remarkable  brew- 
ery, in  which  it  is  said  very  excellent  beer  is  made. 
The  owner,  M.  Chapnis,  suspected  that  his  house  and 
court  were  placed  over  the  catacombs  of  the  city ;  and, 
wishing  for  more  cellar-room,  he  bored  and  ascertained 
that  it  was  as  he  had  thought.  Sure  of  success,  he 
immediately  set  to  work  and  built  a  stone  staircase  of 
87  steps,  through  the  spiral  of  which  the  liquid  neces- 
sary for  daily  use  might  be  brought  up  by  the  aid  of  a 
windlass.  The  staircase,  however,  was  the  least  part  of 
the  work,  for  at  the  depth  of  65  feet  a  void  was  found, 
caused  by  an  accidental  falling  of  the  earth.  M.  Chapnis 
got  this  cleared,  and  then  placed  great  columns  to  keep 
up  the  bank  of  stone  upon  which  the  Faubourg  St.  Victor 
and  St.  Marceau  stood.  Upon  descending  the  steps,  a 
large  cavern  is  entered,  the  effect  of  which  is  very  fine 
and  picturesque.  Undoubtedly  M.  Chapnis  has  the 
vastest  and  most  extraordinary  beer-cellar  in  the 
world" 

It  is  somewhat  remarkable  that  M.  Chapnis  and  the 
author,  unknown  to  each  other,  and  unheard  of  by 
each,  should  have  had  the  same  end  in  view  at  the 
same  time,  and  that  period  probably  not  a  short  one, 
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as  M.  C.  must  have  been  months  in  boring,  building, 
and  brewing,  though  this  secret  does  not  appear  to  have 
been  revealed  in  England  till  some  six  months  after 
the  sealing  of  the  present  patent.  In  the  interim,  the 
patentee  sent  down  to  Ironbridge,  in  Shropshire,  to  his 
agent  there,  correct  thermometers,  previously  proved, 
requesting  him  to  take  some  experiments  in  that  ro- 
mantic glen,  for  the  purpose  of  publication  in  his  work ; 
and  the  result  is  nearly  as  he  anticipated. 

In  a  place  called  Lincoln  Hill,  near  the  comer  of 
Coalbrook  Dale,  the  interior  of  which  consists  of  a  series 
of  irregular  caverns,  formM  by  the  abstraction  of  lime- 
stone, where  he  took  his  first  experiment,  the  issue  was 
at  once  convincing.  These  caverns  are  thus  described 
by  him : — "  Lincoln  HiU,  at  Ironbridge,  forms  an  exten- 
sive angle  of  the  Wenlock  formation,  mentioned  by 
geologists,  and  is  separated  from  the  main  body  of  that 
extensive  range  by  the  Severn,  which  runs  between  this 
detached  part  and  the  parishes  of  Broseley  and  Bent- 
hall,  which  fall  upon  the  river  by  a  steep  descent  on 
one  side,  as  that  of  Madeley,  in  which  Ironbridge  and 
Coalbrook  Dale  are  situate,  does  on  the  other,  forming 
one  of  those  deep  ravines  through  which  this  river  flows, 
and  which  here  appears  as  if  it  had  been  caused  by  some 
sudden  catastrophic  severance,  the  opposite  strata  ex- 
actly corresponding  to  each  other.  The  spot  selected 
for  the  experiment  is  at  an  elevation  of  150  feet  above 
the  Severn,  in  the  middle  of  a  defile  originally  hoUowed 
out  by  blasting  away  the  upper  stratum,  and  appears  as 
if  once  meant  to  form  a  hollow  way.  The  principal  cavity 
at  the  upper  end  of  this  place  has  several  contiguous 
mouths,  in  at  one  or  another  of  which  the  workmen 
daily  enter,  and  thence  descend  by  an  irregular  slope, 
formed  by  the  dip  of  the  strata,  into  different  parts  of 
the  excavated  hill.     These  caves  lie  open  to  the  atmo- 
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sphere,  and  are  freely  ventilated ;  so  that  an  allowance 
of  some  2""  or  S""  must  be  made  for  the  influence  of 
atmospheric  air  in  producing  rarefaction  and  condensa- 
tion, according  to  external  season.  In  this  instance, 
the  temperature  without  was  57**  at  going  in  at  6  a.  m., 
and  58°  on  coming  out  at  8 ;  but,  on  exploring  the  in,- 
terior,  the  thermometer  gradually  fell  to  52°,  where  it 
remained  nearly  stationary  throughout,  but  rose  half 
a  degree  near  the  foot  of  a  shaft  64  yards  deep,  and  160 
yards  from  the  entrance ;  and  at  one  place,  where  water 
dripped  in  fit)m  above,  the  temperature  was  somewhere 
about  51 1°  or  51 1°;  then,  standing  at  a  small  fire 
which  the  men  had  made  about  20  yards  from  the 
entrance,  the  mercury  soon  rose  to  61°,  and  there  stood; 
and  this  is  the  point  to  which  it  again  rose  in  the 
middle  of  the  day,  when  hung  up  in  a  room  without 
fire." 

Several  other  trials  were  afterwards  taken,  all  tend- 
ing to  confirm  the  belief  that  the  temperature  of  these 
caves  at  any  distance  above  25  yards  frt)m  the  entrances, 
(aspect  S.)  ranges  constantly  betwee^n  50°  and  53}°  F. 
It  appears,  too,  that  this  uniformity  of  temperature  ex- 
tends to  a  considerable  depth,  as  the  foot  of  this  shaft 
is  just  level  with  the  bed  of  the  Severn ;  and  if  one  de- 
gree be  deducted  for  the  excess  of  depth  beyond  the 
theoretical  allowance,  the  general  temperature  at  the 
assigned  point  of  descent  will  be  reduced  to  51°,  as  in 
an  experiment  afterwards  taken  near  the  river  side,  at  the 
distance  of  100  feet  within,  it  was  found  to  be,  though  the 
thermometer  outside  was  at  60°  before  and  after  the  ob- 
servation. It  is  worthy  of  notice,  that  this  temperature 
is  dependent  on  the  depth  below  the  local  surface^  and  not 
on  any  minute  comparison  with  the  level  of  the  sea,  above 
which,  as  appears  by  various  surveys  of  the  Severn  to 
ascertain  its  fetU,  Ironbridge  is  about  130  feet. 
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Another  experiment  was  taken  on  the  Benthall  side 
of  the  river,  within  the  entrances  of  two  orifices,  there 
termed  "footrids,"  directly  overlooking  the  bridge  in 
a  northern  aspect,  and  declining  inwardly  from  eleva- 
tions of  93  and  100  feet  above  the  river.  These  footrids 
are  penetrations  made  in  the  side  of  the  hill,  within 
which  are  railways,  to  facilitate  the  transit  of  the  minerals 
from  their  beds  within,  to  their  destination  outside, 
whither  they  are  drawn  by  ayrimalR ;  and  the  mineral 
here  obtained  is  fire-clay,  which  is  dug  frt)m  beneath  the 
limestone.  In  the  lower  of  these,  at  4<0  yards  within, 
which  was  as  far  as  the  light  ftt)m  without  would  allow 
the  index  to  be  distinctly  read,  it  indicated  as  many  as 
56^ ;  but  in  the  upper,  which  was  abandoned  by  traffic,  the 
temperature  at  the  same  internal  distance,  and  more  on 
the  decline,  was  no  more  tlxan  54^^,  where  the  atmo- 
sphere, which  was  at  64°  without,  had  free  and  direct 
access. 

A  third,  and  decidedly  more  successful  experiment 
than  either  of  the  foregoing,  was  made  at  the  Whit- 
Well,  a  never-£Eiiling  spring  of  constant  temperature,  on 
the  edge  of  Gleaton  Hill,  four  miles  from  Jronbridge, 
and  one  from  Much  Wenlock,  about  30  yards  out  of  the 
road  from  the  latter  town  to  Buildwas  and  Cressage. 
The  situation  is  a  little  romantic,  having  formerly  bc^n 
a  baptismal  fountain,  whence  its  title,  but  is  at  present 
obscure ;  the  well,  which  has  a  northern  aspect,  being  a 
rude  cylindrical  vacuity,  two  feet  in  diameter  and  SO 
inches  deep ;  but  the  water  is  only  nine  inches.  The 
well  is  covered  over  by  a  stone,  on  which  the  observer 
may  sit  while  his  thermometer  adjusts  itself  to  the  fluid 
medium. 

The  temperature  of  this  spring  is  50^°,  and  so  cool  is 
the  vicinity,  that  on  the  28th  of  September,  when  the 
atmosphere' was  at  62°   one  half  of  the  com.  in  the  con- 


experiments:  subofshi&e.  379 

tiguous  fields  was  uncut,  and  the  other  half  unhoused : 
a  proof  that  though  the  temperature  of  the  well  cannot 
affect  the  ripening  of  the  crops,  aspect  has  much  influ- 
ence over  temperature,  and  exposure  to  the  meridian 
sun  causes  many  extensive  variations  in  the  atmosphere 
to  which  a  northern  aspect  is  not  liable ;  and  it  also 
proves  that  at  the  internal  source  of  the  spring,  an  inva- 
riable stratum  of  heat  at  51^^  exists ;  for  it  was  found 
throughout  these  experiments,  that  the  presence  of 
water  made  a^  difference  of  1^  or  l^"*,  according  to  its 
quantity.  Since,  then,  a  constant  temperature  can  be 
had,,  how  much  better  would  that  answer  the  brewer's 
purpose,  than  his  present  exposure  to  eveiy  annoyance 
and  injuiy  that  heat  and  cold,  and  wind  and  calm,  and 
sun  and  shade,  can  inflict !  Take  this  contrast :  Leigh- 
ton,  in  the  preface  to  his  Shropshire  Flora,  gives  the 
following  accoimt  of  the  seasons  at  Shrewsbury,  11  miles 
from  the  Whit-well :  "  Temperature  of  the  air,  derived 
from  daily  observations  during  1832 — 3 — 4 : — Mean  an- 
nual temperature  60.97"*  by  observation ;  5V  9.72'  by 
calculation  of  latitude.  Difference  of  hottest  and  coldest 
months  26.070^  Mean  temperatiure  of  seasons :  winter, 
40.5**;  spring,  61.63**;  summer,  61.6ff*;  autumn  61.74^ 
Mean  difference  of  day  and  night,  32.8^  Mean  annual 
range  between  the  extremes,  61.73**.  But  no  such  range 
occurs  within  Gleaton  HilL 

Several  other  experiments  were  taken  in  this  neigh- 
bourhood, all  of  which  tend  to  prove  that  the  internal  heat 
increases  with  the  depth,  and  the  external  deviation  in 
proportion  to  the  time  and  circumstances  of  exposure  to 
the  solar  power.  The  fountains  were  found  to  be  the 
coolest,  the  tributary  streams  warmer,  and  the  Severn 
wannest  of  all,  being  in  the  autumn,  before  the  sun's 
influence  descended  below  the  medium,  about  f^yS''  on  the 
average.    Another  course  of  experiments  was  taken  in 
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order  to  shew  that  the  invariable  stratum  does  not  lie 
below  the  depth  of  90  or  100  feet. 

In  a  large  coal  mine,  called  the  "  Meadow  Pit,"  at 
Madeley,  into  which  the  observer  descended  a  perpendi- 
cular shaft  256  jards  deep,  and  afterwards  pervaded  the 
interior  to  the  distance  of  450  yards,  going  thence  in 
three  several  directions,  along  subterraneous  passages 
called  '^  lanes,"  which  conducted  him  to  as  many  points 
in  the  breastwork  of  410  yards  wide,  where  the  colliers 
were  at  work,  he  found  the  temperature  to  vary  be- 
tween 67*^  and  70°,  according  to  locality  and  attendant 
causes ;  the  lowest  being  in  a  stable,  constructed  in  a 
recess  near  the  shaft,  and  the  highest  at  a  part  of  "  the 
£GU3e"  of  the  stratum,  in  a  narrow  passage  not  exceeding 
50  yards  long  and  5  feet  high,  in  which  were  ten  lighted 
candles  burning,  ten  breaths  respiring,  and  eight  men 
hard  at  work  "  holing,"  their  naked  bodies  teeming  with 
perspiration.  In  another  part  of  the  breastwork,  a  little 
on  the  ascent,  where  seven  other  men  were  similarly 
employed  and  more  widely  scattered,  the  temperature 
was  68°.  Here  it  will  be  seen  that  though  the  in- 
crease of  heat,  according  to  the  depth,  is  more  consi- 
derable in  this  district  of  dry  mineral  combustibles  than 
at  Grenelle,  it  does  not  exceed  the  estimate  of  philoso- 
phers, thereby  confirming  the  doctrine  advanced ;  for 
though  the  foot  of  the  shaft  is  only  476  feet  below  the 
bed  of  the  Severn,  it  is  768  feet  from  the  summit  at 
Madeley.  Another  remarkable  fact  must  not  be  over- 
looked, which  is,  that  during  the  descent  at  5  in  the 
morning,  which  occupied  about  8^  minutes,  the  thermo- 
meter rose  from  58°  to  66°,  and  continued  to  rise  to 
68°  before  it  became  stationary  at  67i°,  where  it  again 
stood  before  coming  up  at  1  in  the  day,  and  that  in  the 
ascent  it  altered  little  or  nothing,  though  it  indicated 
a  rise ;  for  the  fact  was,  that  being  a  fine  brilliant  day, 
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the  atmosphere  above  had  risen  to  74**,  being  16"*  within 
the  8  hours  he  was  underground. 

Let  not  the  'brewer  despair  of  finding  a  perennial  and 
applicable  temperature,  reside  where  he  may,  even  be  it 
in  the  vicinity  of  coal  mines ;  for  the  author  having 
seen  some  valuable  information  in  the  '^  Chemist,"  re- 
specting the  mines  and  miners  at  EUand,  near  Hali&x, 
by  J.  S.  Hiley,  Esq.  M.B. ;  a  gentleman  who  has  fre- 
quently £Etvoured  the  scientific  world  with  his  valuable 
philosophical  announcements ;  and  having  perceived, 
through  him,  that  those  mines  are  shallower  and  more 
humid  than  they  are  in  Shropshire,  instituted  inquiry 
there  too,  and  obtained  from  Mr.  Hiley  the  foUowing 
important  particulars.  "  The  result  of  a  variety  of  ob- 
servations enables  me  to  state  with  tolerable  certainty 
and  correctness,  that  the  average  temperature  of  mines 
of  the  depth  specified,  (30  yards,)  amounts  to  about 
5V  Fahrenheit.  I  may  refer  you  for  ftirther  particu- 
lars on  this  head,  to  the  23rd  number  of  the  Chemist. 
The  temperature  of  the  difTerent  springs  in  the  parish  of 
Hali&x  ranges  between  47'  and  52"*  F.  This  would 
seem  to  be  confined  to  about  20  or  22  yards  from  the 
sur&ce  of  the  ground.  Below  this  point  the  thermometer 
begins  to  ascend ;  for  at  26  yards  down  it  stood  at  53"" ; 
at  30  yards  down  at  55*",  at '40  yards  down  at  56^,  at  50 
yards  down  at  57^  and  at  60  yards  down  at  60''.  An- 
other observation  in  a  different  shaft,  gave  the  following 
results :  at  80  yards  from  the  surface  the  mercury  rose 
to  58^  at  100  yards  to  59.6^  and  at  126  yards,  which 
was  the  bottom,  to  6P  F.  The  temperature  of  this  shaft, 
between  20  and  50  yards  from  the  top,  was  pretty  nearly 
the  same  as  in  the  first-mentioned  experiment.  This  is 
a  hilly  and  otherwise  imeven  district.  Some  of  the 
shafts  open  on  the  tops  of  those  hills,  while  others  are 
commenced  at  different  elevations  along  the  sides." 
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An  experiment,  perhaps  still  mora  valuable  than  any 
of  the  preceding,  and  for  which  he  continues  to  express 
his  particular  obligation,  was  taken  for  him  by  Dr.  Ro- 
bertson and  Mr.  Shaw,  both  of  Buxton,  in  "Poole's  Hole," 
near  that  celebrated  spa.  This  cave  is  entered  through 
a  low  and  narrow  mouth  at  the  foot  of  a  small  hiU, 
which  is  steep  and  abrupt  in  its  rise,  and  the  summit  of 
which,  over  the  cave,  having  been  a  secondary  lime-stone 
formation,  has  principally  been  torn  away  and  burnt,  and 
is  succeeded  by  plantations  of  timber.  The  gentlemen 
found  the  temperature  of  the  vacuity  at  200  horizontal 
yards  from  the  entrance,  where  it  is  spacious  and  high,  to 
be  44°,  that  of  the  surrounding  stone  precisely  corres- 
ponding ;  but  the  stream  which  rises  in  the  cavern  they 
found  at  42° ;  thus  confirming  the  author's  own  observa- 
tions upon  the  cooling  effect  produced  by  the  presence 
of  water.  They  likewise  learned  ftt)m  the  guide  that 
season  affected  the  temperature  little  or  none,  and  that 
the  stream  was  then,  (May  13,  1842,)  "singularly  low." 
Buxton  being  in  latitude  52°  16',  this  coolness  is  below 
theory,  and  Poole's  Hole  appears  hence  to  be  the  Wie- 
lickza  of  England.  It  is  a  remarkable  &ct,  that  the 
constant  temperature  of  the  "  gentlemen's  bath"  at 
Buxton  is  82°. 

The  whole  of  these  experiments  distinctly  prove  that 
an  "  invariable  stratwm'*  of  temperature,  nearly  identical 
with  the  medium  of  heat  incidental  to  the  latitude  of 
locality,  is  every  where  to  be  found  within  a  hundred 
feet  of  the  earth's  surface :  hence,  having  clearly  disco- 
vered the  locu^  where  Dame  Nature  will  not  distinguish 
between  January  and  the  Dog-days,  we  can  here  safely 
establish  our  place  of  business,  and  carry  on  the  process 
of  fermentation  without  hindrance.  The  worts  having 
cooled  as  described  in  the  two  preceding  chapters,  and 
necessarily  kept  at  an  uniform  temperature  of  from  45° 
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to  52**,  or  lower,  the  tun-room  being  constantly  supplied 
by  a  running  stream,  and  its  air  being  influenced  by 
the  solid  earthy  bodies  and  exuding  waters  that  sur- 
round it,  every  thing  in  contact  with  it  or  with  the 
water,  is  kept  at  an  imiform  heat ;  the  running  waters 
must  also  surround  eveiy  part  of  the  fermenting  mass 
except  at  the  surface,  and  the  vault  must  be  made  suffi- 
ciently capacious,  ab  initio,  for  that  purpose :  thus  the 
natural  propensity  of  the  mass  to  advance  in  heat  when 
fermenting,  will  be  curbed;  for  these  waters  will  be 
continually  abstracting  such  extra  heat  as  fast  as  it  is 
generated,  and  will  carry  it  away  through  a  channel 
which  must  be  made  for  that  purpose ;  so  that  the  fer- 
menting liquor  from  the  commencement  to  the  end,  can 
never  exceed,  under  proper  care,  that  one  permanent 
heat  For  this,  various  potential  reasons  may  be  as- 
signed :  1.  Saccharine  liquors  readily  undergo  the  vinous 
fermentation  unaided,  at  between  40**  and  50**.  2.  Alco- 
hol, whether  mixed  with  honey,  or  whether  emanating 
from  malt,  or  mixed  with  malt  liquor,  of  which  it  is  not 
native,  requires  heating  to  about  50**  before  it  absorbs 
oxygen ;  and  hence  it  is  that  we  conclude,  3.  That  by 
keeping  our  extracts  bdow  the  heat  necessary  for  the 
combination  of  oxygen  with  alcohol,  from  the  time  that 
such  extracts  leave  the  coolers  or  refrigerator,  through 
the  fiill  period  occupied  in  their  fermentation  and  during 
their  storage,  we  shall,  by  the  aid  of  experimental 
knowledge  in  other  respects,  effectually  succeed  in  ma- 
nufacturing from  malt,  hops,  and  water,  with  a  little 
yeast  if  we  please,  a  spirituous,  permanent,  brilliant, 
and  sparkling  ivine,  deserving  the  name  of  British 
Champaghb,  which  will  be  capable,  by  due  admixture,  of 
improving  every  foreign  wine  brought  into  this  country, 
and  of  superseding,  in  fact,  if  taken  solely,  except  as 
regards  the  eccentricities   of  taste  and  tasters,  even 
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the  most  ^otabIe  of  those  wines,  especially  as  it  better 
suits  the  habitude  and  native  powers  of  a  constitution 
reared  upon  the  same  soil  as  the  hardy  elements  from 
which  such  Champagne  is  to  proceed.  To  such  the  Briton 
may  comfortably  say  with  Bums : — 

^  Thoa  dean  the  head  o'  doited  lear, 
Thoa  cheen  the  heart  o'  droopin'  care. 
Thou  strings  the  nerves  o'  Ubour  fair 

A's  weary  toiL 
Thou  even  brightens  dark  despair 

Wi*  gloomy  smile." 

For  as  violence  in  the  fermentation  will  produce 
acidity,  so  gentleness  will  prevent  it,  and  will  even  cause 
the  rrmsty  for  it  cannot  now  longer  be  properly  caUed 
wort,  when  arrived  at  this  stage  of  its  purification,  to 
withstand  the  shocks  of  agitation.  This  has  been  fiiUy 
exemplified  in  the  durability  of  Bavarian  beer  and  the 
practice  of  the  Champagnois.  To  prevent  disastrous 
consequences,  then,  the  great  object  evidently  is,  to 
keep  the  temperature  within  restrained  boimds,  and  in 
that  focus  the  energies  of  the  brewer's  mind  must  now 
centre,  and  his  apparatus  must  be  adapted  accordingly. 
In  a  tun-room,  constructed  as  this  chapter  directs,  the 
refrigerating  water  wiU  have  entirely  left  the  fermenting 
lake  before  it  touches  the  tinned  pipQS,  which  he  re- 
commends placing  in  conjunction  with  it  when  Master- 
man's  apparatus  is  not  employed,  and  which,  for  the 
sake  of  convenience,  may  lie  under  the  floor  of  the 
waste-water  channel  and  stores,  and  be  so  arranged 
that  they  may  be  easily,  expeditiously,  and  thoroughly 
cleansed.  On  the  wort  being  let  into  these  pipes  from 
the  coolers,  the  acquired  heat  will  be  rapidly  absorbed 
by  the  tubes  and  transmitted  to  the  surrounding  ele- 
ment ;  and  as  they  must  be  made  to  extend  to  the  fer- 
menting vessels,  into  which  they  are  to  have  an  outlet, 
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the  worts  may  be  confined,  if  necessary,  till  they  have 
acquired  the  lowest  temperature  which  the  water  can 
impart ;  and  that  the  desired  coolness  may  be  attained 
without  risk,  constant  attendance,  and  the  loss  of  time 
caused  by  negligence  or  other  causes,  a  self-acting  ther- 
mometer may  be  fixed  upon  the  cooler,  to  raise  a  valve, 
and  allow  the  worts  to  run  off  through  the  refrige- 
rator, whenever  it  is  cooled  to  such  desired  degree,  and 
to  close  again  when  a  hotter  wort  approaches.  The 
chief  efficiency  of  such  an  automaton  depends  upon  the 
principle  of  the  expansion  and  contraction  of  metala 
The  motion  will  be  accelerated  by  means  of  compound 
levers,  the  last  of  them,  to  which  the  greatest  traversing 
motion  is  given,  to  be  attached  to  the  valve  on  the  upper 
end  of  the  refrigerating  pipe.  A  similar  instrument  to 
this  was  patented  some  years  ago,  as  the  invention  of 
Mr.  Ward,  of  Stratford-on-Avon,  for  ventilation  and 
other  purposes ;  but  its  application  to  the  breweiy,  as 
here  proposed,  is  a  novelty.  Dr.  Ure  invented  a  similar 
self-acting  metallic  instrument,  which  he  calls  a  ''  Ther- 
mostadt,"'  a  full  description  of  which  is  given  in  Hebert's 
Engineers'  and  Mechanics'  Encyclopaedia. 

In  order  to  make  the  Canstwnt  Temperatvre  Vatdt 
still  more  perfect  as  a  house  of  business,  the  author,  in 
addition  to  the  foregoing,  would  introduce  an  auxiliary 
to  his  other  arrangements  in  the  tun-room,  the  pro- 
vision of  a  plan  to  neutralise  superfluous  heat  at  all 
times,  which  he  has  entitled, 

Cj^e  (Salottvtiaiion. 

This  instrument  takes  its  name  frt)m  ca2or,  heat,  and 
^aywy  to  eat  or  devour,  and  would  perhaps  with  more 
strict  classical  propriety  be  termed  the  thermoph(xgon, 
or  caloredant ;  but  signifies,   at   all  events,  the  heat- 
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consumer.  When  any  manual  labour  or  other  routine  of 
bufliness  is  to  be  performed  in  the  subterranean  square- 
room  or  stores,  artificial  light  will  of  course  be  required ; 
and  since  every  precaution  must  be  taken  not  to  in- 
crease the  temperature  beyond  the  prescribed  limits, 
that  is,  to  prevent  the  smallest  increase  when  the  ther- 
mometer indicates  52"",  a  lamp  of  a  peculiar  construc- 
tion, and,  as  &r  as  the  author  s  knowledge  extends^ 
perfectly  novel,  is  provided  for  this  purpose ;  by  which 
it  will  be  seen  that  every  ray  will  be  brought  into  use- 
ftd  play,  without  the  usual  heat  accompanying  the  light. 
His  plan  is  to  envelope  the  whole  light  of  the  tun-room 
in  water,  for  which  purpose  he  provides  three,  four,  or 
five  glass  cylinders,  of  different  dimensions,  so  that  one 
may  go  inside  another,  and  eveiy  where  leave  a  space 
of  an  inch  or  two  between  the  interior  surface  of  any 
one  of  them,  and  the  convex  outside  of  the  next  to  it, 
the  innermost  or  smallest  containing  the  light,  and  the 
intermediate  spaces  between  these  several  tubes  being 
filled  with  cold  water,  that  within  the  outermost  or 
largest  flowing  round  the  next  and  over  the  edge  of  it; 
that  of  the  second  under  the  third,  and  so  on  succes- 
sively, these  waters  gradually  absorbing  the  heat  in  the 
order  of  their  approximation  to  the  centre,  the  inneiv 
most  passing  the  water  away  through  a  metallic  tube 
fixed  in  a  dome  above,  which  inner  tube  or  pipe  will 
convey  off  with  the  waters  all  the  unconsumed  carbon 
and  effluvia  of  the  lamp ;  for  an  unshielded  light  will 
transfer  some  of  its  caloric  to  the  atmosphere  through 
which  it  travels ;  that  is,  during  the  passage  of  its  rays 
towards  the  reflectors,  which  should  be  a  species  of 
hemispheres,  reflecting  nearly  the  whole  of  the  illumi- 
nating rays  upon  the  objects  requiring  light  Each  re- 
flector should  be  made  to  work  on  an  universal  joint  f^ 
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its  back,  with  a  tightening  screw  to  &sten  it  in  the 
position  it  is  intended  to  occupy,  in  order  to  direct  the 
cool  rays  to  particular  distant  objects. 

In  the  next  place,  the  inventor  recommends  that  the 
drippings  of  the  arch  or  roof  be  received  on  a  light 
curved  shield,  for  which  purpose  an  excellent  material 
wiU  be  found  in  Taylor's  patent  corrugated  metallic 
roofing,  which,  to  be  preserved  from  oxidation,  should 
be  galvanised  according  to  Porter's  or  Morewood's  new 
process  of  coating  iron  with  zinc,  or  with  a  mixture  of 
that  and  tin.  This  contrivance  conveys  the  waters  to 
each  side  of  the  room,  whence  they  run  under  a  raised 
and  grated  iron  flooring,  by  which  means  the  attempe- 
rating  and  refrigerating  property  of  the  waters  is  ren- 
dered available,  without  occasioning  the  slightest  annoy- 
ance from  moisture  or  damp ;  and  although  the  natural 
temperature  of  places  thus  systematically  selected  for 
the  new  and  improved  kind  of  fermentation,  will  of  itself 
in  a  great  measure  regulate  the  heat  of  the  air  within, 
the  principle  here  devised  contributes  essentially  to 
the  comfort  and  convenience  of  the  persons  employed 
to  conduct  this  department  of  the  establishment  It 
also  aids  the  general  object  by  giving  great  security, 
and  by  checking  the  first  and  slightest  attempt  of  the 
fermentation  to  increase  its  caloric  beyond  the  standard 
employed,  be  it  the  all-sufficient  52^  or  otherwise ;  for 
as  a  current  of  air  accompanies  all  running  streams 
more  or  less,  so  will  the  motion  caused  by  the  numerous 
flowing  waters  in  the  vault,  carry  away  all  vapours  that 
are  emitted  either  by  the  fermenting  vessels,  or  from 
the  bodies  of  the  workmen  engaged  in  racking  the 
"  sovereign  cordial,"  or  cleaning  the  utensils. 
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CHAPTER  XIII. 

FERMENTS. 

OENBRAL  PRIIfCIPLBS—GAUnON — YSA8T — BAEM— THK  PBRMBirrnfO  nfPKTUS 
AND  YBHICXK— BRANDB'S  LBCTURES — DOCTRINES  OF  PHILOBOPHEBS— THB 
TBA8T-BITB — PROOF  QUALITIES  OF  BARM  —  CURIOUS  FACTS  —  BAYARIAK 
PROCESS — ^LTMPHINB  FBRMBNTATION'FOWirBS  ON  ARTIFiaAL   FERMENTS 

— bouchardat's  new  UOHT. 

Febmentation,  according  to  Thomson,  is  a  term  which 
was  first  introduced  into  chemistry  hy  Van  Helmont ; 
and  he  says  that  some  suppose  it  to  have  had  its  origin 
in  the  intestine  motion  always  perceptible  when  veget- 
able substances  undergo  it,  and  that  others  derive  it 
from  the  heat  thereby  generated ;  but  that  it  is  now 
generally  applied  to  all  changes  which  vegetable  bodies 
spontaneously  make,  with  reference  to  results :  it  ap- 
pears, nevertheless,  to  come  from  the  Ij^im  fermentOy 
to  puflf  up  or  render  light ;  while  its  diminutive  fermen- 
tesco  represents  the  symptoms  of  rising  or  leavening. 

Chemists  differ  in  opinion  upon  the  precise  nature  of 
this  extraordinary  process,  and  the  number  of  its  stages. 
In  Chambers's  Information  for  the  People,  Part  XIIL, 
p.  84,  we  are  told  that  they  reckon  ^w  distinct  species, 
which  are,  the  saccharine,  which  changes  gum  and 
starch  into  sugar ;  the  vinous,  which  converts  sugar  into 
alcohol ;  the  acetous,  by  which  alcohol  and  other  sub- 
stances are  turned  into  vinegar ;  the  mucilaginous,  pro- 
ducing slime  from  sugar,  instead  of  alcohol ;  and  the 
putrid,  or  decomposition  of  animal  and  vegetable  sub- 
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stances.  Of  the  first  of  these  we  have  disposed  abeady, 
and  with  the  rest  we  have  now  to  deal ;  and  it  becomes 
us  to  take  care  how  we  treat  the  subject,  to  secure  the 
good  and  avoid  the  evil  There  is,  however,  a  sixth 
sort  of  fermentation,  which  does  not  concern  the  brewer 
except  as  to  the  disposal  of  his  fermenting  material, 
but  is  as  old  as  the  Levitical  law :  this  is  the  panary 
process,  by  which  the  flour  of  com  is  turned  into  dough 
for  bread,  when  water  and  an  exciting  cause  are  added. 
Thomson  confines  his  term  to  ihree  species,  which  he 
designates  the  vinovs,  the  aceUms^  and  the  putrefactive; 
the  first  producing  spirit,  the  second  vinegary  and  the 
third  reducing  the  substance  to  soil,  liebig's  denomi- 
nations are  similar,  dividing  his  chemical  transforma- 
tions, by  which  "  some  of  the  elements  decomposed  are 
singly  set  at  liberty,"  into  fermentation,  putrefaction, 
and  eremacausis  or  decay;  and  says  that  they  arise  from 
a  disturbance  of  the  equilibrium,  which  causes  the  par- 
ticles of  the  body  moved  to  follow  their  natural  attrac- 
tions, or  to  obey  other  affinities.  In  this  way  he 
accounts  for  the  progress  of  putrefaction  and  disease, 
whenever  an  affected  particle  touches  those  of  the  same 
species  which  are  sane ;  and  he  conceives  that  in  fer- 
mentation and  putrefaction,  the  elements  composing 
the  organic  substances  separate  themselves  from  the 
organism  ;  and  being  exposed  to  the  influence  of  water 
at  a  certain  temperature,  that  they  enter  into  new  com- 
binations in  which  the  constituents  of  the  water  act ; 
which  kind  of  decomposition  he  terms  a  transformation; 
but  that  eremacausis  (derivable  from  cpii/uoca,  to  sepa- 
rate, by  icau<ric,  heat)  requires  an  accession  of  air,  from 
which  the  decaying  body  absorbs  oxygen,  and  is  a  slow 
combustion,  uniformly  evolving  heat  and  sometimes 
light.      It  has  been  very  judiciously  observed  by  the 


890  FSRMENTS. 

intelligent,  and  amongst  them  by  Thonuion,  that  fer- 
mentation does  not  take  place,  except  in  vegetable 
substances  containing  water,  at  a  temperature  above 
the  freezing  point,  which  is  the  basis  of  an  obvious 
mode  of  preventing  it ;  and  that  furthermore  the  kind 
of  fermenting  termed  acetoiLS,  is  an  example  in  which 
the  alcohol  absorbs  oxygen  at  a  particular  temperature, 
and  thereby  becomes  vinegar.  In  short,  we  find  through- 
out nature,  that  heat  is  one  of  the  principal  agents  in 
dividing,  dissolving,  and  decomposing  animal,  v^etable, 
and  mineral  matter,  and  that  solids  become  liquid,  and 
liquids  vapour  or  gases,  in  proportion  to  the  quantity  of 
heat  present,  or  to  some  law  dependent  upon  it.  This 
principle  exerts  a  powerful  influence  in  fermentation, 
breaking  through  all  the  affinities  and  cohesions,  and 
preparing  new  arrangements,  simple  or  compound,  in 
liquids  or  solids  so  separated;  and  these  effects  are 
dependent  on  the  amount  of  caloric  present,  the  com- 
manding influence  of  which  is  much  felt  by  the  brewer 
in  every  stage  of  brewing,  and  in  every  department  of 
the  brewery,  but  especially  in  the  fermenting  room  and 
stores ;  how  necessary,  then,  to  counteract  its  ravages ! 
The  worts,  at  a  proper  degree  of  heat,  evince  an  im- 
mediate symptom  of  change  in  the  composition  of  their 
sugar  and  water,  especially  when  induced  by  the  pre- 
sence of  a  fermenting  medium,  whether  applied  upon 
the  coolers,  or  in  the  gyle-tun  or  vat  The  operator 
must  now  bear  in  mind  that  the  ferment  called  barm 
possesses  a  very  strong  affinity  for  oxygen,  because  of 
its  strong  inclination  to  decay,  during  which  change 
oxygen  is  indispensable  as  a  decomposing  power ;  but 
whether  the  first  parts  of  this  element,  thus  appro- 
priated, have  been  derived  from  the  sweet  principle 
of  the  wort  by  the  ferment,   so  that  its  equilibrium 
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thereby  becomes  broken ;  or  whether  the  ferment  has 
preyiouslj  imbibed  enough  from  the  air,  and  a  similar 
state  of  decomposition  has  been  entailed  upon  the 
sweet  by  the  mere  power  of  contagion,  through  transi- 
tion to  the  contiguous  fluid,  is  of  little  moment  here. 
It  is  sufficient,  that  by  the  interposition  of  the  ferment, 
the  old  affinities  of  the  saccharine  solution  in  contact 
are  destroyed,  and  a  speedy  decomposition  ensues,  by 
which  every  original  particle  becomes  affected.  It  is 
probable,  that,  under  ordinary  circumstances,  various 
processes  of  fermentation  go  on  in  a  gyle  at  the  same 
time,  in  a  greater  or  less  degree ;  the  putre&ctive  being 
excited  by  the  glutinous  substances,  the  gluten  imme- 
diately engaging  with  it  to  alter  the  albuminous  pro- 
perty, and  so  on  in  due  rotation,  till  the  particles  least 
susceptible  of  decay  yield  to  their  influence  The 
decomposition  of  the  sugar  follows,  and  next  in  succes- 
sion the  mucilage ;  and  if  a  large  amount  of  caloric  be 
present,  such  atoms  of  starch,  hordein,  &c.,  as  remain, 
become  subject  to  a  similar  change;  and  the  more 
vigorous  appearance  of  the  fermentation  is  made  evident 
when  each  of  these  several  constituents  is  engaged  in 
the  same  simultaneous  and  universal  ruin.  No  other 
part  of  the  extract  than  that  which  is  constitutionally 
sweet,  or  has  become  so  by  a  saccharising  conversion, 
can  produce  alcohol;  and  it  is  the  transformation  of 
the  saccharum  into  alcohol  which  is  termed  vinous  fer- 
mentation. The  acetous  is  already  explained  The 
putre&ctive  is  a  dissolution  of  matter  containing  nitro- 
gen, though  the  term  is  now  rendered  almost  general, 
signifying  the  decomposition  of  all  vegetable  matter, 
in  whatsoever  form  it  happens.  It  shall  be  shewn  that 
alcohol  is  the  standard  of  qualification  in  vinous  liquor, 
being,  as  it  were,  a  fulcrum  on  which  its  perfection 
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depends.  Add  hydrogen,  and  it  leans  to  ether;  but 
if  oxygen  preponderate  only  an  atom,  it  inclines  to 
aldehyde ;  give  it  another,  then  the  equipoise  is  irre- 
coverably lost,  and  it  fSaJls  into  acidity. 

During  the  fermenting  process,  large  quantities  of 
carbonic  acid  gas  and  some  hydrogen  gas  are  formed  at 
the  expense  of  the  carbon  of  the  sweet,  and  the  oxygen 
of  either  the  solid  or  the  liquid,  or  both,  attended  by 
an  intestine  motion,  a  slight  noise,  and  an  increase  of 
temperature,  if  not  duly  curbed ;  and  it  is  quite  pro- 
bable that  on  the  old  plan,  the  atmospheric  air  which 
has  been  regained  upon  the  coolers  after  boiling,  is  first 
exhausted  by  the  decomposing  mass;  and  that  after* 
wards,  as  the  process  goes  on,  the  water  is  attacked, 
and  its  oxygen,  as  well  as  that  of  the  atmospheric 
supply,  becomes  engaged  to  the  same  purpose;  while 
the  hydrogen,  which  must  thereby  necessarily  be  set 
free,  is  either  assisting  it  in  the  formation  of  spirit,  or 
flies  off  with  the  carbonic  acid  ga& 

The  solutions  of  all  vegetable  substances  partaking  of 
sweetness,  and  not  having  nitrogen  in  their  constitu- 
tion, such  as  crystallised  cane  sugar,  starch  sugar,  and 
converted  mucilage,  require  the  addition  of  a  substance 
partially  composed  of  that  essential  element,  before 
they  will  undergo  the  alcoholic  or  vinous  fermentation. 
It  is  sufficient  if  they  are  in  contact  with  either  animal 
matter,  or  such  vegetable  substances  as  are  termed  the 
most  animaiised,  such  as  albumen,  gluten,  and  the 
like ;  and  although  these  or  similar  nitrogenised  mat- 
ters  need  be  in  a  decomposing  state  to  qualify  them  for 
the  office  of  exciting  fermentation  in  saccharine  fluids, 
such  a  condition  needs  not  be  an  object  of  ardent  solici- 
tude by  the  brewer,  since  his  ferment,  as  it  consists 
principally  of  the  natural  diastatic  albumen,  associated 
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with  the  gluten  of  his  grain,  wants  only  oxygen,  mois- 
ture, and  an  agreeable  temperature,  to  proceed  imme- 
diately to  putrefaction. 

Here  be  it  observed,  that  yeast  is  not  necessarily  harmy 
or  the  cerevisia  fermentnmiy  but  is  an  ancient  English 
word,  and  takes  its  name  from  its  property  of  yearing, 
or  working  rownd  into  its  former  condition ;  a  property 
which  those  who  have  not  inwardly  yearned  cannot  duly 
appreciate.  When,  therefore,  Ham  emphaticaUy  says, 
"  Let  no  yeoM  he  used^"  he  evidently  only  prohibits  harm 
as  a  species  of  yeast ;  for  to  prohibit  yeast  in  general,  is 
to  supersede  working  altogether.  YeaM,  no  doubt,  is 
from  the  same  stock  as  Ztw  (defined  at  p.  8),  and  is 
equally  significant  of  agitation. 

Though  the  author's  experience  teaches  him  to  adopt 
Mr.  Ham's  advice  to  some  extent,  he  is  not  quite  so 
parsimonious  as  that  writer,  and  much  less  is  he  so 
extravagant  as  Levesque,  as  he  is  satisfied  that  a  care- 
fril  accommodating  middle  course  is  the  best  Barm 
can  be  used  at  pitching,  or  added  from  time  to  time  as 
the  fermentation  proceeds,  according  to  the  judgment 
and  experience  of  the  brewer,  or  to  the  urgency  of  the 
case.  The  Young  Brewer's  Monitor  gives  the  reason 
neatly  thus: — "The  fermentable  matter  of  the  malt 
and  hops,  although  composed  of  several  of  the  imme- 
diate principles  of  vegetables,  consists  of  the  elementary 
substances,  combined  in  certain  proportions,  and  held 
in  equilibrium  or  reciprocal  combination  by  their  mutual 
powers  of  attraction.  But  as  this  vegetable  compound, 
like  all  others  capable  of  fermentation,  is  of  a  temporary 
and  transient  nature,  the  attraction  which  holds  its 
principles  combined  is  so  weak,  that  a  very  slight  force 
only  is  necessary  to  destroy  it,  nothing  more  being 
wanted  than  certain  proportions  of  heat  and  moisture, 
which  separate  its  particles  beyond  the  sphere  of  attrac- 
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tion,  diminiBh  their  primitive  cohesion,  and  dispose 
them  to  act  reciprocally  on  each  other ;  and  accordingly 
we  find  that  if  this  vegetable  compound  or  wort  is  kept 
at  a  sufficient  temperature,  it  enters  into  a  spontaneous 
fermentation.  Here,  however,  as  its  progress  would  be 
slow  and  irregular,  and  its  termination  indefinite,  we 
could  not  ajrrive  at  the  desired  point  of  decomposition 
before  the  acetous  change  would  take  place ;  we  have, 
therefore,  recourse  to  yeast,  which  destroys  the  equili- 
brium more  speedily,  and  accelerates  the  decomposi- 
tion/' Under  precautionary  circumstances,  that  is,  with 
duly  attemperated  worts,  properly  hopped  and  prudently 
cooled,  and  in  a  cave  with  plenty  of  square-room,  or 
where  the  fermentation  can  be  carried  on  above-ground 
in  a  steady  atmosphere  of  from  40®  to  50®,  when  spring- 
water  is  ready  to  be  passed  through  fixed  internal  at- 
temperators  in  common  use  about  the  same  tempe- 
rature, not  more  than  foMV  otmces  per  barrd  can  be  at 
all  necessary  as  the  maximv/m  at  pitching,  and  none 
will  be  afterwards  required. 

The  vinous,  acetous,  and  putre&ctive  processes  require 
three  distinct  ferments,  each  imbued  with  a  different 
power  to  effect  its  separate  purpose ;  or,  in  other  words, 
a  wort  will  partake  of  that  species  of  fermentation  more 
or  less,  which  exists  in  the  fermenting  vehicle  unem- 
ployed, and  according  to  the  particular  stage  of  decom- 
position at  which  the  majority  of  its  parts  have  arrived 
When  such  or  a  similar  condition  is  imparted  to  the 
wort,  the  ascendency  of  any  particular  stage  in  the  latter 
depends  upon  its  purity,  density,  and  heat,  either  to  aid, 
retard,  or  neutralise  the  progress  of  that  species  of  decay 
which  may  be  paramount  in  the  additional  ferment  at 
the  time  of  pitching ;  yet  it  too  often  happens  that  the 
result  proves  that  an  improper  selection  has  been  made, 
or  that  the  age  or  quality  of  the  yea«t  has  been  over- 
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looked.  The  correctness  of  such  a  theory  is  evinced 
by  the  spontaneous  production  of  alcohol,  acetic  acid, 
and  humus,  simultaneouisly  or  consecutively,  under  ordi- 
nary circumstances,  in  the  musts  of  both  fruit  and 
grain,  where  artificial  ferment  is  required  to  be  used ; 
and  may  be  found  on  enquiry  into  the  constitution  of 
the  ferment  universally  employed  by  the  common  brewer, 
the  distiller,  and  the  vinegar-maker,  and  by  also  observ- 
ing the  peculiar  properties,  affinities,  and  productions  of 
each  constituent  during  their  decomposition  and  after- 
wards, as  well  as  their  influence  when  in  contact  with 
similar  and  even  different  elementary  principles,  in  all 
their  varied  forms  of  arrangement 

The  heterogeneous  character  of  the  excrementitious 
part  of  the  brewer's  wort,  recognised  as  his  ferment  or 
barm,  may  be  seen  on  referring  to  Westrumb's  analysis, 
and  which  reduces  to  the  following  per  centage: — ^Water 
88-609,  gluten  3125,  saccharum  2*051,  mucilage  1  562,  al- 
coholl.562,  extractive  0*781,  lime  0449,  malic  acid  0*293, 
carbonic  acid  0098,  potash  0*085,  acetic  acid  0*065,  with 
traces  of  phosphoric  acid  and  silica  towards  the  1*420  un- 
accounted for.  It  is  obvious  from  this  analysis,  that  the 
mucilage  of  the  malt  had  not  all  passed  into  a  saccha- 
rine state,  and  that  some  of  the  minor  ingredients  were 
incidental  to  the  soil ;  and  the  variety  of  acids  shews 
that  the  analysed  barm  was  not  of  the  purest  quality. 
Chemists  do  not  consider  all  these  ingredients  to  be 
essential;  and  Westrumb's  experiments  demonstrate  that 
when  this  yeast  is  filtered,  a  matter  containing  the  pro- 
perties of  gluten  remains  upon  the  filter ;  and  that 
when  this  substance  is  removed,  the  yeast  loses  its  pro- 
perty of  exciting  fermentation,  but  recovers  its  power 
when  gluten  is  added :  whence  it  becomes  evident,  that 
this  glutinous  substance  is  the  essential  constituent  of 
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the  ferment  Also,  when  common  barm  is  preserved 
for  some  time  in  cylindrical  glass  vessels,  a  white  matter 
like  curd  disengages  itself  and  floats  on  the  surface ; 
and  when  skimmed  off,  the  barm  loses  its  exciting 
power.  This  substance  is  like  gluten  in  some  of  \i& 
properties,  but  not  in  others ;  its  colour  being  whiter, 
its  elasticity  less,  and  its  particles  less  adhesive,  and 
its  dissolution  in  acids  is  readier.  Thomson  considers 
this  to  be  ''  gluten  somewhat  altered,  and  much  more 
disposed  to  decomposition ;"  that  it  is  the  real  part  of 
yeast  which  causes  fermentation ;  that  it  existed  in  the 
raw  grain ;  but  that  it  was  considerably  modified  by 
malting,  and  by  other  incidents  which  took  place  while 
the  must  was  fermenting. 

As  this  analysis  was  published  in  Crell's  Annals  as 
early  as  1796,  it  is  to  be  regretted  that  the  world  has 
not  been  favoured  with  something  more  recent  and  con- 
clusive ;  for  it  appears  that  the  learned  professor 
selected  such  yeast  for  his  experiments  as  was  destitute 
of  the  hop,  or  that  he  overlooked  its  resin  and  oil, 
which  mu3t  have  existed  in  proportions  sufficient  to  fill 
up  the  space  unaccounted  for  in  his  per  centage.  It  is 
obvious  also,  that  the  white  substance  which  separated 
itself  from  the  gluten,  and  without  which  the  latter 
would  not  act,  was  the  albumen  of  the  seed,  and  con- 
tained the  diastase,  which,  unless  boiled  to  nuDity,  was 
not  only  the  "  real  ferment,"  but  the  original  agitator ; 
though  its  presence  may  not  be  necessary  where  gluten 
exists,  which  appears  to  be  analogous  to  it,  though  not 
precisely  identical,  being  of  itself  an  all-sufficient  agent, 
though  not  so  peremptory  as  diastase ;  neither  is  any 
other  substance  composed  of  the  same  elements,  how- 
ever proportioned. 

Boussingault  found  the  gluten  of  wheat  to  be  com- 
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posed  as  follows  (Ann.  Cliim.  et  de  Phys.  LXIIL  229. 
Thorn,  p.  684)  :— 

Carbon  .  .  8^  atomsa=6'375,  or  per  cent,  5375 
Hydrogen,  7  =0875  7*55 

Oxygen . .  3  =3000  2420 

Azote...  1  =1-750  1450 
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The  gluten  of  raw  wheat,  however,  is  not  so  active  or 
so  soluble  before  germination ;  or,  in  other  words,  is  not 
so  susceptible  of  putrefaction  or  decomposition  as  that 
of  germinated  or  malted  wheat ;  and  the  same  observa- 
tion may  be  applied  to  that  of  other  com,  as  barley,  for 
example.  This  important  circumstance  is  attributable 
to  the  original  decomposing  power  of  vegetation  on  each 
constituent  of  the  grain  during  the  first  efforts  of  its 
reorganisation  through  the  peculiar  agency  of  the  dias- 
tase, which  owes  its  animation  to  the  same  cause,  and 
is  designed  for  this  especial  purpose,  and  also  for  stimu- 
lating and  aiding  the  process  of  regeneration.  Fabroni 
found  that  wheat  gluten  as  a  ferment  acted  but  imper- 
fectly, but  that  its  efficacy  was  much  improved  by 
adding  tartar ;  and  Thomson  informs  us  that  Bertholet 
repeated  a  like  series  of  experiments  with  success,  and 
ascribed  the  efficient  power  of  the  tartar  to  the  property 
which  it  has  of  increasing  the  solubility  of  gluten. 

In  a  lecture  delivered  by  Professor  Brande,  at  the 
Royal  Institution,  as  recorded  in  the  "Forceps,"  he 
demonstrated  that  the  chemical  action  of  fermentation 
could  not  take  place  in  any  body  unless  its  composition 
contained  nitrogen  ;  and  shewed  that,  on  mixing  a  small 
quantity  of  barm  with  a  solution  of  sugar  and  water, 
a  change   would    thus   ensue: — as   sugar  consists  of 
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3  atoms  each  of  carbon,  hydrogen,  and  oxygen,  a  pro- 
portion of  this  carbon  will  unite  with  the  oxygen  under 
the  influence  of  the  barm,  and  will  form  carbonic  add, 
and  the  remainder  will  be  converted  into  alcohol  In 
manufisu^turing  wine,  he  shewed  that  yeast  is  unneces- 
sary, because  the  sugar  in  the  grape  contains  the  prin- 
ciple ;  yet  the  grapes  may  be  dried  into  raisins  without 
change,  on  account  of  the  imperviousness  of  the  skin  of 
the  grape  to  air.  Even  in  drying,  water  can  pass,  but 
not  air;  therefore,  allowing  the  air  to  enter  but  for 
a  moment,  fermentation  will  result  irom  its  admittance. 
Liebig  introduced  into  a  vessel  containing  a  solution  of 
sugar  and  water,  a  smaller  one  covered  with  muslin,  and 
having  a  false  bottom,  and  placed  some  yeast  in  the 
small  vessel,  and  shewed  that  fermentation  had  com- 
menced here,  but  not  in  the  larger ;  nor  would  it  do  so 
till  the  particles  became  sufficiently  reduced  to  pass 
through  the  gauze,  notwithstanding  the  free  communi- 
cation between  them.  Mr.  Brande  also  proved  that  the 
presence  of  creosote  or  turpentine  always  stops  the 
action  of  barm,  and  that  boiling  answers  no  other  pur- 
pose than  delaying  this  action,  which  after  some  time 
cannot  be  perceived. 

According  also  to  Liebig,  a  principal  part  of  barm  is 
"  gluten,  or  the  azotised  matter  of  com,"  He  treats 
very  lengthily  on  the  subject,  and  admits  it  to  be  known 
that  the  formation  of  barm  depends  upon  oxygen  being 
accompanied  by  gluten  in  the  act  of  decomposition,  but 
that  it  has  not  been  sufficiently  ascertained  whether 
this  oxygen  comes  from  the  water,  from  the  sugar,  or 
from  the  gluten  itself ;  nor  whether  it  combines  with 
the  gluten  in  a  direct  capacity,  or  whether  merely  with 
its  hydrogen,  so  as  to  form  water.  The  first  hypothesis 
he  terms  an  oxidation  of  the  gluten,  and  says  that  the 
transposition  of  the  atoms  of  the  sugar  into  alcohol  and 
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carbonic  acid,  necessarily  attends  this  oxidation,  so  that 
if  one  of  them  is  arrested,  the  other  must  likewise 
cease.  He  will  not  admit  that  the  jeast  which  rises  to 
the  surfiace  of  the  liquid  in  fermentation  arises  from 
complete  decomposition,  but  is  gluten  oxidised,  and  is 
still  capable  of  being  transformed  anew,  by  a  transposi- 
tion of  its  constituent  elements ;  and  that  by  virtue  of  this 
condition,  it  possesses  the  power  of  exciting  fermenta- 
tion in  a  solution  of  sugar ;  and  if  gluten  be  present, 
the  decomposing  sugar  occasions  its  conversion  into 
fresh  yeast,  which  gives  to  the  former  yeast  the  appear- 
ance of  reproducing  itself.  This  is  all  oxidised  gluten 
in  a  putrefactive  state,  by  means  of  which  a  like  trans- 
position is  induced  among  the  elements  of  the  sugar. 

The  same  author  again  explains,  with  greater  minute- 
ness than  before,  on  the  authority  of  Colin,  that  yeast  or 
fermenty  from  possessing  the  power  of  causing  fermenta- 
tion in  saccharine  juices,  has  all  the  characters  of  a  nitro- 
genous compound  in  the  state  of  putre&ction  or  erema- 
causis;  and,  according  to  Thenard,  it  emits  carbonic 
and  other  gases  when  kept  under  water,  which  have  an 
offensive  smell,  and  is  eventually  turned  into  a  sub- 
stance like  old  cheese;  and  when  its  own  putrefaction  is 
complete,  it  loses  the  power  of  fermenting  other  bodies. 
To  sustain  its  fermenting  properties,  he  conceives  that 
the  presence  of  water  is  found  necessary,  and  its  power 
to  excite  fermentation  is  diminished  by  simple  pressure, 
and  is,  he  says,  quite  destroyed  by  drying;  but  the 
author's  experience  does  not  lead  him  to  that  conclu- 
sion ;  though  the  rest  is  true,  that  "  the  temperature  of 
boiling  water  destroys  its  action,  as  do  also  alcohol,  com- 
mon salt,  excess  of  sugar,  sulphurous  acid,  volatile  oils, 
and  all  antiseptic  substances." 

Wigney,  in  his  philosophical  treatise  on  brewing,  attri- 
butes the  fermenting  principle  of  yeast  solely  to  its  accom- 
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panying  carbonic  acid  gas,  and  thinks  that  the  glutinous 
substance  is  merely  its  vehicle.  In  his  Cyclopsedia^  edited 
in  1838,  we  find  him  again  professing  the  same  opinion, 
and  while  admitting  that  this  singular  power  belongs  to 
the  gluten  of  the  yeast,  he  still  asserts  that  the  carbonic 
acid  gas  is  indispensably  requisite  to  commence  the 
vinous  fermentation :  nay,  he  yet  further  assures  his 
readers,  that  yeast  deprived  of  this  gas  will  not  cause 
this  kind  of  agitation,  but  will  beget  that  of  an  acetous 
or  a  putre&ctive  character.  Suffice  it  to  say,  that  com- 
mon practice  and  observation  contradict  this  theory  of 
his,  as  well  as  others  of  his  doctrines,  such  as  the  ooor 
gulation  of  mucilage  by  boiling,  reverted  to  at  p.  300, 
and  his  ideas  on  water,  on  solution  in  the  mash-tun,  and 
the  like,  where  he  gives  effects  for  causes,  or  confounds 
his  ingredients.  The  doctrine  asserted  by  the  inge- 
nious ^'  Monitor'"  is  quite  at  variance  with  the  above, 
and  deserves  particular  notica  This  author,  after  notic- 
ing that  every  atmospheric  change  firom  cold  to  mild, 
excites  additional  attenuation,  and  causes  the  liquid  to 
fret,  because  its  particles  are  expanded  by  the  rarefied 
air,  and,  through  occupying  larger  space,  ascend  in  the 
mass,  and  the  generation  of  more  heat  and  motion 
conduce  to  the  acetous  change ;  whereas  in  a  good  fer- 
mentation, properly  conducted,  the  progress  and  resuU 
are,  that  the  fermentable  matter  is  reduced  to  its  first 
principles,  its  particles  are  presented  to  each  other  in  true 
chemical  affinity,  part  being  resolved  into  spirit,  part  into 
fixed  air,  and  a  small  part,  from  being  deprived  of  their 
elasticity,  "  sink  to  rise  no  more."  Carbonic  acid  gas  is 
therefore  not  a  cause,  but  an  effect ;  and  how  is  it  pro- 
duced ? — **  The  oxygen,  which  is  the  most  abundant 
principle,  unites  in  new  proportions  with  the  other  in- 
gredients, part  of  it  attaching  itself  to  the  hydrogen, 
and  a  small  portion  of  the  carbon  forms  alcohol,  or 
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spirit,  which  a  larger  portion  of  the  oxygen  and  carbon 
unites  m  forming  carbonic  acid  gas,  or  fixed  air,  which 
rises  from  the  body  of  the  wort,  and  is  that  suffocating 
effluvium  with  which  the  brewer  is  so  well  acquainted." 
Monitor,  p.  23. 

Contraiyto  the  assertions  of  some,  common  jeast  will 
retain  its  decomposing  quality  a  long  while  in  a  dry 
state,  especially  when  the  air  is  excluded ;  and  it  ex- 
ercises the  property  of  exciting  the  alcoholic  fermehta- 
tion  after  the  evolution  of  aH  its  carbonic  acid  gas  by 
boiling,  and  even  after  the  expulsion  of  its  moistiu*e  by 
baking  or  roasting  before  the  fire,  because  its  aJbwmea 
is  not. destroyed.  The  acidity,  bitterness,  or  putres- 
cence of  the  yeast  so  treated,  requires  no  test  beyond  the 
senses,  and  the  quantity  of  water  that  evaporates  during 
the  drying  process  is  astonishing:  indeed  it  appears 
that  the  water  is  increased  for  a  time,  by  the  union  of 
oxygen  and  hydrogen,  evolved  by  the  rapid  decomposi- 
tion of  the  yeast  during  its  exposure  to  such  high  heats. 
When  dry,  its  colour  is  deepened,  and  its  smell  becomes 
rather  offensive,  but  the  bitterness  is  predominant,  and 
almost  absolute. 

The  extreme  bitterness  thus  produced  in  the  yeast, 
and  the  preservation  of  the  decomposing  property,  led 
the  author  to  reflect  on  the  cause  of  the  yeast  bite. 
Yeast-bitten  ales  are  seldom  bright,  which  circumstance, 
and  the  cause  of  the  very  nauseous  and  rank  flavour, 
have  not  been  satisfactorily  explained.  Ham  says  that 
it  never  takes  place  except  in  beer  undergoing  violent 
fermentation ;  whereas  Roberts  attributes  it  to  the  in- 
ferior quality  of  the  ferment  used.  These  two  opinions 
united  may  assist  in  solving  the  question,  but  are  not 
sufficient  in  themselves  to  produce  this  objectionable 
property  in  an  extreme  degree ;  for  it  is  seldom  per- 
ceived till  the  attenuation  is  nearly  over,  and   conse- 
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quently  till  a  large  amount  of  alcohol  is  present  The 
extreme  putrefaction  of  certain  vegetable  substances,  as 
bruised  and  mouldy  malt  for  instance,  or  baked  yeast, 
will  produce  an  acrid  bitterness.  The  most  reasonable 
way  to  account  for  yeast-bitten  beer,  is  to  attribute  it  to 
a  limited  quantity  of  emaciated  yeaM,  the  bitter  pro- 
perty of  which  is  owing  to  its  final  decay  and  attendant 
high  heats,  and  the  bitterness  is  increased  by  the  resin 
and  tannin  of  the  hop,  operated  upon  by  the  alcohol 
and  additional  heat,  which  dissolve  it  with  the  humous- 
like  gluten,  and  blend  it  with  the  beer.  This  bad  and 
peculiar  flavour  is  seldom  if  ever  evinced  by  the  dis- 
tillers' wash,  where  hops  are  not  used,  although  their 
heats  are  exceedingly  high,  and  the  quantity  of  yeast 
used  during  their  fermentations  is  lai^e,  and  often 
not  of  the  freshest  or  soundest  description.  When  this 
catastrophe  takes  place,  not  only  are  the  heats  higher 
than  necessary,  but  the  skimming  has  been  neglected, 
and  the  head  of  the  yeast  has  evidently  fallen  into  the 
must,  or  has  never  stood  upon  its  surface ;  for  had  the 
must  supported  a  deep  head,  it  would  also  have  borne 
up  the  light  hop-resin  that  accompanied  it  The  attend- 
ant cloudiness  is  attributable  to  the  solution  of  the 
yeasty  particles  by  the  acetic  acid,  which  acid  is  ever 
copiously  formed  during  high  fermentations.  But  the 
bitter  impregnation  is  not  by  any  means  an  instanta- 
neous operation,  nor  is  it  entirely  dependent  upon  the 
presence  of  bad  yeast  or  high  heats,  as  before  observed ; 
for  it  will  take  place  to  a  moderate  extent,  excepting  the 
dull  appearance,  with  the  best  of  yeast,  and  a  temperature 
as  low  as  70°.  In  this  case  the  head  will  be  very  shallow 
from  the  beginning  of  the  fermentation  to  the  end,  and 
the  escape  of  gases  towards  the  close  of  the  process  will 
be  both  copious  and  tumultuous,  the  natural  and  arti- 
ficial products  being  incorporated  and  actively  engaged 
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with  the  whole  body  of  the  wort,  instead  of  forming  a 
hindrance  to  the  free  ingress  of  invited  oxygen  of  the 
atmosphere,  by  coyering  its  surfSsice  to  an  inconvenient 
depth ;  and  here  let  it  be  noticed,  that  the  deep  and 
dense  layer  of  carbonic  acid  gas  does  not  appear  in  the 
least  to  impede  its  ingress.  The  attenuation  will  be 
much  lower  and  more  expeditious  than  usual,  and  will 
promptly  supply  the  necessary  amount  of  alcohol,  and 
expose  all  the  bitter  principle  of  the  hop  to  its  influ- 
ence ;  the  whole  of  this  latter  process  amounting  to 
neither  more  nor  less  than  an  economical  application  of 
the  hop,  notwithstanding  the  apprehensions  of  the 
timid,  and  the  mystifications  of  quackery  in  relation  to 
this  subject  By  a  right  application  of  the  attemperator, 
and  a  judicious  selection  of  the  ferment,  that  which  is 
known  as  yeaat-bitten  beer  can  at  all  times  be  avoided, 
and  the  resin  of  the  hop  will  be  imparted  to  the  article 
with  considerable  advantage. 

The  principal  causes  of  a  thin  head  of  yeast,  with 
large  bubbles  constantly  forming  and  breaking  on  the 
sur£Eice  of  the  fermenting  wort,  arise  from  the  altered 
condition  of  the  gluten,  through  improper  mashing 
heats,  and  by  the  fire  of  the  malt  kiln,  which  has  ren« 
dered  the  yeasty  constituents  less  adhesive  when  sur- 
charged and  expanded  by  the  rising  carbonic  acid  gas. 
This  objectionable  character  of  fermentation  may  be? 
prevented  in  future  by  the  use  of  paler  materials,  or  by 
adding  a  few  quarters  of  pale  malt  to  such  grist  as  that 
which  produced  it ;  for  the  less  malt  is  exposed  to  fire,  the 
more  tenacious  and  cohesive  are  its  glutinous  particles : 
this  in  a  great  measure  accounts  for  the  deep  and  accu- 
mulated head  upon  pale  beer  in  an  ordinary  course  of 
fermentation. 

According  to  the  constituents  of  yeast,  as  expounded 
above  in  the  evidence  of  Westrumb,  all  compound  yeast 
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placed  in  warmer  situations  than  52^  is  liable  to  all  the 
singular  and  complicated  metamorphoses  to  which  veget- 
able solutions  are  subject.  The  nitrogenised  solids  are  the 
only  part  of  the  brewer's  ferment  that  is  really  useful ; 
and  they  are  the  most  so  during  its  purest  and  primitive 
state.  When  exposed  to  the  atmosphere,  oxygen  is 
absorbed  so  rapidly,  that  such  solids  not  only  weaken 
and  perish  by  exhaustion,  but  the  accompanying  alcohol 
is  speedily  converted  into  an  acid ;  and  in  proportion  as 
acids  exist  in  the  ferment,  so  do  they  exercise  a  conta- 
minating and  acidulating  influence,  on  the  principle  of 
contagion,  over  the  newly  generated  alcohol  of  the  must, 
particularly  when  the  vinous  fermentation  is  retarded 
by  an  undue  share  of  mucilage,  and  a  degeneracy  in  the 
artificial  ferment.  In  such  destructive  changes  the 
oxygen  appears  to  be  appropriated  by  the  alcohol  faster 
than  by  those  principles  of  putrefEiction,  the  glutinous 
compound,  and  the  carbon  of  the  saccharine  matter. 
Writers  may  continue  to  call  this  an  "  acetous  fermenta- 
tion," but  it  appears  more  like  an  acetous  impregnation^ 
the  motive  power  being  vested  in  the  putrefactive  agent ; 
therefore,  by  all  means  it  is  desirable  to  keep  cool  and 
stable. 

When  a  brewer  changes  his  locality,  he  will  find  that, 
as  in  the  case  of  water,  practice  alone  will  put  him  right 
in  the  choice,  quantity,  and  management  of  his  yeast 
The  character  of  this  stimulant  varies  as  much  as  any 
thing  in  nature,  depending  on  many  circumstances,  the 
most  immediate  of  which  are  the  time  of  its  original 
production,  its  after  treatment,  its  situation,  and  its  age. 
Yeast  cannot  be  too  pure,  energetic,  fresh,  and  solid, 
for  the  brewer's  use.  The  best  is  obtained  from  pale 
gyles  that  imdergo  the  skimming  process,  a  system  of 
management  but  little  known  or  practised  in  the  pro- 
vinces.    The  yeast  to  which  the  author  finds  preference 
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due,  ia  that  which  accumulates  on  the  surface  of  the 
musts  at  or  near  the  close  of  their  vinous  fermentation. 
This  owes  the  superiority  of  its  nature  to  the  period 
when  it  rises,  and  to  being  peculiarly  exposed  and  yet 
in  a  protected  situation,  more  than  to  any  other  combi- 
nation of  circumstances.  It  should  be  collected  after 
the  first  or  second  skimming,  and  used  as  soon  as  pos- 
sible, as  much  for  its  own  unimpaired  condition  as  for 
its  perfect  inability  to  impart  too  much  of  either 
oxygen  or  acid ;  and  from  the  fact  that  this  yeast  and 
its  fluids  are  less  susceptible  of  the  aceto-putrefactive 
decomposition,  than  that  which  preceded  it,  there  is  no 
doubt  but  that  it  is  the  last  of  its  kind  which  separates 
from  the  mucilage  during  the  close  of  the  fermentation, 
and  that  it  contains  less  of  the  old  ferment  and  less 
albumen  than  any  other ;  for  the  principal  part  of  these 
either  tsAls  to  the  bottom  or  floats  upwards  before  one- 
half  of  the  attenuation  is  over :  such  yeast,  then,  is 
purer  and  more  durable,  glutinous,  and  energetic, 
because  it  has  emanated  from  the  last  extract,  and  its 
desirability  is  enhanced  by  its  freshness,  and  by  the 
soundness  insured  by  the  constant  imbibition  of  alco- 
holic and  carbonaceons  vapours  imparted  by  its  sup- 
porting parent,  and  amply  remunerating  this  yeasty 
shield  for  its  partial  protection  of  the  must  from  the  air 
during  the  time  of  its  a<;cumulation.  One  pound  of  this 
yeast,  if  used  lii  due  time,  will  be  equal  to  three  or  four 
pounds  of  such  mixtures  as  are  commonly  used ;  and  if 
this  important  commodity  were  more  carefully  selected, 
kept  less  fluid,  in  colder  situations,  and  in  vessels  with 
hydraulic  covers,  and  for  much  shorter  periods  than  are 
usual,  not  only  would  a  smaller  quantity  suflice,  but 
less  acidity  would  be  imparted  to  the  must,  and  the  fer- 
mentations would  be  healthy  and  vigorous  under  low 
temperatures,  and  the  dangerous  and  often  futile  prac- 
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tice  of  adding  more  yeast  to  stimulate  the  fermentation 
when  near  an  imperfect  close  would  never  be  required. 

This  subject  has  derived  exceedingly  little  elucidar 
tion,  and  not  much  attention,  from  the  gentlemen  who 
have  hitherto  contributed  to  the  brewer's  library :  the 
author  observes,  nevertheless,  one  writer  recommending 
that  yeast  be  exposed  to  the  atmosphere  a  certain  time, 
previously  to  being  used  for  pitching,  in  order  that  it 
may  become  sufficiently  decomposed  to  effect  a  prompter 
influence  over  the  worts;  but  with  due  deference  to 
such  an  opinion,  which  is  that  of  Levesque,  it  may  be 
asserted  with  safety  that  such  intentional  exposure  is 
not  only  unnecessary  but  dangerous,  especially  during 
the  warmer  months  of  the  year,  as  has  already  been 
explained.  The  present  author  has  actually  known  the 
alcohol  of  an  unfinished  gyle  of  361bs.  per  barrel  ace- 
tified by  the  addition  of  barm  that  has  been  too  tho- 
roughly oxidised,  and  even  at  a  temperature  of  7V  in 
an  atmosphere  of  75°,  and  the  attenuation  about  ISlbs., 
the  fermentation  having  become  languid,  and  appearing 
to  require  the  aid  of  an  additional  stimulant ;  and  it  is 
not  unlikely  that  inattention  to  this  part  of  the  process 
is  frequently  the  main  cause  of  the  "  out  of  order*'  state 
of  some  establishments  in  difficult  seasons. 

Yeast  soon  loses  its  power  by  repetition ;  so  much  so, 
that  Richardson  compares  it  to  seed  sown  in  the  same 
field,  which  by  a  succession  of  sowings  produces  worse 
crops ;  and  he  relates  the  incident,  that  having  one 
brewery  at  Hull  and  another  at  Beverley,  he  carried 
yeast  from  one  to  the  other,  when  it  would  not  work 
sufficiently  in  the  place  where  it  was  produced,  a  cir- 
cumstance which  he  attributed  to  the  quality  of  the 
waters,  one  brewery  being  supplied  by  a  well  and  the 
other  from  a  river,  because  when  the  malt  was  the  same 
in  both  breweries,  the  potency  of  the  barm  could  not 
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diminish  on  that  account.  Many  brewers  of  the  present 
day  entertain  the  like  opinion,  and  frequently  send  from 
brewery  to  brewery  to  seek  "  a  change  of  yeast/'  ima- 
gining, of  course,  that  they  can  get  from  their  neigh- 
bours some  superior  to  their  own ;  but  all  this  risk, 
trouble,  and  expense,  may  be  safely  avoided,  and  the 
degeneration  of  their  own  yeast  will  be  prevented  by 
adopting  the  method  of  selecting  the  newly  developed 
yeast  originating  directly  from  the  last  extract,  and  by 
the  air-tight  and  cool  means  here  recommended  for  its 
preservation.  Those  brewers  in  the  north  who  but 
partly  ferment  their  ales  on  Mr.  Bentley's  improved  sys- 
tem, often  find  that  the  greater  part  of  the  yeast  de- 
rivable from  such  a  process  is  unfit  for  fermentation, 
through  the  emaciated  condition  wrought  by  its  repeated 
exposure  to  the  air,  and  to  its  former  peculiarly  harassing 
vocation. 

The  quantity  of  ferment  that  may  be  requisite  de- 
pends upon  a  variety  of  circumstances,  such  as  the 
quality  of  the  water  and  of  the  grain,  the  pitching 
heat,  the  density,  and  other  casualties ;  but  the  judg- 
ment of  the  brewer,  founded  on  experience,  must  be 
exercised  in  this  respect,  no  general  rule  being  appli- 
cable to  aU  cases;  but  at  all  events,  the  smaller  the 
quantity  that  will  efficaciously  effect  the  purpose  with- 
out exhaustion,  the  better  for  the  produce.  An  idea 
of  Liebig's  may  be  interesting  here :  he  says  that  the 
transformation  of  a  certain  quantity  of  sugar  requires 
a  certain  quantity  of  yeast  to  effect  it,  not  because 
quantity  acts  in  increasing  any  affinity,  but  because 
its  influence  entirely  depends  upon  its  presence  alone, 
which  presence  is  necessaiy  till  the  last  atom  of  the 
sugar  is  decomposed  ;  so  that  when  the  quantity  of  fer- 
ment is  less  than  adequately  small,  it  will  complete  its 
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own  putre&ction  before  it  can  accomplish  the  transfor- 
mation of  all  the  sugar ;  but  when  the  ferment  predo- 
minates, a  certain  quantity  of  it  remains  as  it  was,  when 
all  the  sugar  has  passed  through  the  fermenting  process ; 
whence  it  will  appear  that  the  natural  ferment  is  insuffi- 
cient, though  sparingly  aided  by  the  foreign  supply.  I^ 
nevertheless,  sufficient  time  could  be  allowed  for  carry- 
ing on  the  process  under  fistvourable  circumstances^  the 
constitutional  ferment  would  be  equal  to  the  task ;  but 
this  is  generally  impracticable  in  a  wholesale  establish- 
ment. Yet  if  we  say  that  with  all  the  skill  that  the 
advocates  of  barm  and  heat  can  command,  the  natural 
ferment  is  preferable  in  the  abstract,  to  the  most  strictly 
available  extent,  because  nature  has  adopted  her  own 
quanta  of  saccharum  and  albuminous  gluten,  one  to 
the  other,  our  observation  will  be  indubitably  correct 
when  applied  to  the  calm  process,  where  the  consump- 
tion of  the  azotised  matter  does  not  surpass  the  ratio  of 
decomposition  in  the  saccharum. 

A  brief  description  of  a  different  kind  of  yeast  is 
given  by  Liebig,  who  has  discovered  that  the  yeast 
which  is  formed  by  the  fermentation  of  Bavarian  beer 
is  oxidised  gluten  in  decay ;  and  that  the  decomposition 
of  its  constituents  gives  rise  to  a  very  protracted  fer- 
mentation in  the  sugar.  So  &r  is  the  intensity  of  the 
action  lessened,  that  the  gluten  still  held  in  solution  by 
the  fluid  takes  no  part  in  it ;  for  the  fermenting  sugar 
does  not  excite  fermentation  in  the  gluten,  but  the  con- 
tact of  the  gluten  or  yeast  already  precipitated  or  de- 
caying, produces  an  eremacausis  of  the  gluten  which 
the  wort  has  dissolved,  oxygen  gas  is  drawn  fix>m  the 
air,  and  all  the  gluten  in  solution  is  deposited  as  yeast, 
Mke  a  viscous  sediment,  on  the  bottom  of  the  vessel 
The  carbonic  acid  gas  which  the  fermentation  evolves. 
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does  not  rise  in  large  bubbles  as  in  the  ordinary  course, 
but  in  myriads  of  ghmeramvna,  similar  to  such  as 
escape  from  a  liquid  saturated  by  high  pressure. 

This  is  the  principle  which  distinguishes  the  Bavarian 
process  from  the  common  English  mode.  In  the  latter, 
a  large  quantity  of  yeast  forms  a  thick  sctmi  on  the  sur- 
fiice,  for  because  part  of  the  sugar  is  employed  in  con- 
verting the  ferment  into  gluten,  the  carbonic  acid 
generated  during  the  process  attaches  itself  to  the  par- 
ticles of  the  yeast,  which  thereby  become  specifically 
lighter  than  the  liquid  mass,  and  rise  to  its  surface. 
Gluten  in  the  act  of  oxidation,  says  the  great  chemist 
last  named,  comes  in  contact  with  the  particles  of  sugar 
decomposing  in  the  interior,  on  which  the  carbonic  acid 
frx)m  the  sugar,  and  the  insoluble  ferment  from  the 
gluten,  are  disengaged  at  the  same  time,  and  cohere  to 
produce  that  effect;  and  as  more  gluten  is  employed 
than  is  necessary  for  the  formation  of  alcohol,  and  has 
a  strong  disposition  to  attract  oxygen,  and  thereby  to 
anticipate  its  own  decay,  the  great  excess  which  remains 
imdissolved  in  the  fermented  liquid  when  the  transfor- 
mation of  the  sugar  has  been  completed,  attacks  the 
newly  formed  alcohol  and  turns  it  into  acetic  acid.  But — 
"it  is  plain  that  with  the  separation  of  the  gluten  and 
that  of  all  other  substances  capable  of  attracting  oxygen, 
the  beer  would  lose  the  property  of  becoming  acid."  Here 
the  perfection  of  experimiental  knowledge  has  led  to  the 
solution  of  a  most  beautiftil  problem  in  the  theory  of 
fermentation ;  fortius  desirable  riddance  "is  completely 
attained  in  the  process  of  fermentation  adopted  in  Ba- 
varia ;"  for  though  both  kinds  of  beer  are  completely 
saturated  with  carbonic  acid  when  the  fermentation  ends, 
yet  in  Bavaria  the  extraction  of  oxygen  by  the  gluten 
from  part  of  the  sugar  within,  in  its  conversion  into 
ferment,  is  avoided  by  the  introduction  of  oxygen  from 
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withoiU;  and  the  eventual  consequence  is,  that  the 
action  of  the  oxygen  from  the  air,  and  the  low  tempe- 
rature at  which  they  ferment,  cause  the  whole  of  the 
sugar  to  be  transformed  into  alcohol ;  and  this  is  espe- 
cially the  case  whenever  that  transformation  is  unat- 
tended by  the  formation  of  ascending  yeast :  thus  Bava- 
rian beer  contains  more  alcohol  than  that  which  is 
produced  by  ordinary  fermentation,  the  quantities  of 
malt  being  equal ;  for  there  the  aerial  oxygen  does 
not  unite  with  the  alcohol,  but  with  the  gluten  only, 
although  it  combines  with  both  at  higher  temperatures, 
and  forms  acetic  acid. 

Dr.  lire,  in  the  recently  published  Supplement  to 
his  Dictionary,  remarks,  that  English,  French,  and  most 
German  beers  "become  gradually  sour  by  contact  of 
air,"  but  that  Bavarian  may  be  preserved  at  pleasure, 
"  without  alteration  in  the  air ;"  which  quality  is  to  be 
ascribed  to  the  peculiar  process  termed  by  the  Grermans 
untergdhnmg,  or  fermentation  from  below,  who  desig- 
nate the  superficial  barm  oberhefe,  and  the  viscid  sedi- 
ment deposited  at  the  bottom  of  the  back  by  the 
Bavarian  fermentation  tmterhefe.  The  top  yeast  being 
added  to  wort  at  a  temperature  from  46^''  to  50°  F., 
will  produce  a  slow  and  quiet  fermentation,  accom* 
panied  by  a  "  rising  up"  of  the  mass,  while  yeast  col- 
lects both  at  the  top  and  at  the  bottom ;  and  if  this 
deposit  be  removed  for  use  in  other  operations,  he 
observes  that  it  gradually  but  slowly  acquires  the 
character  of  the  wnterhefe^  and  becomes  incapable  of 
exciting  the  phenomena  of  the  "  first  fermentation" 
or  oberhefe,  causing  only,  at  59"*  F.,  those  of  the  second 
or  sedimentary  fermentation.  "  The  superficial  yeast 
may  be  removed  without  stopping  the  fermentation, 
but  the  under-yeast  cannot  without  arresting  all  the 
phenomena  of  disoxidation  of  the  second  period.     These 
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would  immediately  cease ;  and  if  the  temperature 
were  now  raised,  they  would  be  succeeded  by  the 
phenomena  of  the  first  period.  The  deposit  does  not 
excite  the  phenomena  of  tumultuous  fermentation,  for 
which  reason  it  is  totally  unfit  for  panificatwriy  while 
the  superficial  yeast  alone  is  suitable  to  this  pur- 
pose." He  wishes  it  to  be  carefully  observed,  that 
the  proper  unterhefe  is  quite  different  from  the  preci- 
pitate in  backs  ordinarily  fermented,  and  urges  the 
necessity  of  pains  to  obtain  it  genuine  at  the  com- 
mencement, and  in  a  proper  condition  for  use.  The 
Doctor  compares  the  superficial  yeast  to  vegetable  matter 
putrefying  in  a  marsh,  and  the  sedimentary  to  the 
rotting  of  wood  in  eremacausis,  which  he  calls  "  slow 
combustion;"  but  Liebig's  comparison  is  much  more 
elegant  than  this.  Something  more  than  art  has  led 
that  distinguished  analyst  from  an  examination  of  the 
principles  of  fermentation,  step  by  step,  to  contrast  the 
two  distinct  modes  of  action  and  reproduction  of  ordi- 
nary and  Bavarian  yeast,  or  barm  expelled  into  ober- 
he/e,  and  yeast  precipitated  to  become  imterhefe;  in 
the  same  manner  that  he  would  distinguish  the  con- 
trary tantamount  principles  of  small-pox  virus  and  vac- 
cine lymph.  "  Ordinary  yeast  and  the  virus  of  human 
small-pox  effect  a  violent  and  tumultuous  transforma- 
tion; the  former  in  vegetable  juices,  the  latter  in 
blood,  in  both  which  fluids  respectively  their  constituents 
are  contained,  and  they  are  reproduced  from  those 
fluids  with  all  their  characteristic  properties.  The 
precipitated  yeast  of  Bavarian  beer,  on  the  other  hand, 
acts  entirely  upon  the  sugar  of  the  fermenting  liquid, 
and  occasions  a  very  protracted  decomposition  of  it, 
in  which  the  gluten  takes  no  part ;  but  the  air  exer- 
cises an  influence  upon  the  latter  substance,  and  causes 
it  to  assume  a  new  form  and  nature,  in  consequence  of 
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which  this  kind  of  yeast  also  is  reproduced.  The  ac- 
tion of  the  virus  of  cow-pox  is  analogous  to  that  of 
the  low  yeast ;  it  communicates  its  own  state  of  de- 
composition to  a  matter  in  the  blood,  and  fix)m  a  second 
matter  is  regenerated ;  but  by  a  totally  different  mode 
of  decomposition,  the  product  possesses  the  mild  form, 
and  all  the  properties  of  the  lymph  of  cow-pox." 
(P.  389,  2d  edit.)  This  is  an  entirely  new  mode  of 
"  doctoring"  beer,  and  is  somewhat  above  art,  for  it  is 
science  in  fiill  sublimity,  and  leaves  us  without  space 
to  comment  further  on  the  subject,  because  it  is  desir- 
able to  lay  before  the  reader  the  experiments  and  opi- 
nions of  other  talented  chemists  of  the  present  day. 

Artificial  Ferments. — ^In  the  Mechanics'  Magazine 
for  August,  1844,  is  an  excellent  paper  on  this  subject, 
by  Dr.  Fownes,  who  complains  that  bread  raised  by  the 
old-fashioned  dough  "  leaven"  is  always  sour,  and  that 
a  secret  substitute  is  vended  in  the  provinces ;  and  he 
suggests,  as  a  matter  of  great  practical  importance,  the 
propriety  of  having  the  means  to  excite  the  vinous 
fermentation,  when  yeast  of  the  ordinary  kind  cannot 
be  obtained  He  sees  with  Berzelius,  that  though 
much  barm  may  be  reproduced  from  a  little,  to  create 
it  anew  is  a  difficult  task,  and  refers  to  certain  extraor- 
dinary phenomena  to  which  that  philosopher  has  ap- 
plied the  term  "  catalysis,"  which  Liebig  has  assumed 
to  explain  on  the  principle  of  induced  chemical  action, 
and  which  MM.  Boutron  and  Fr^my  have  carried  out 
in  their  researches  on  the  formation  of  lactic  acid, 
which  go  far  to  solve  the  difficulty.  Diastase,  in  addi- 
tion to  converting  starch  into  sugar,  turns  the  sugar 
into  lactic  acid,  and  causes  that  acid  to  excite  the 
vinous  fermentation,  whether  fresh  from  the  germi- 
nated grain,  or  advanced  more  or  less  towards  putre- 
faction;  he  therefore    mixes   wheat   flour  and  water 
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into  a  thick  paste,  which  he  exposes,  slightly  covered 
and  in  a  warm  situation,  to  spontaneous  change,  when 
it  will  undergo  a  series  of  transmutations  resembling 
the  several  actions  achieved  bj  the  diastase.  About 
the  third  day  of  the  exposure,  he  observes  that  it  be- 
gins to  emit  a  little  gas,  and  to  smell  like  stale  milk ; 
but  this  odour  afterwards  changes  its  character,  the 
evolution  of  gas  becomes  much  greater,  and  is  attended 
by  a  new  scent  which  is  agreeably  vinous.  This,  he 
says,  vrill  take  place  on  the  sixth  or  seventh  day, 
"  and  the  substance  is  then  in  a  state  to  excite  the 
alcoholic  fermentation."  The  dough  thus  decomposed 
he  mixes  with  a  little  tepid  water,  and  applies  it  to 
a  quantity  of  wort  at  90**  or  100®  temperature,  which 
he  keeps  up  by  placing  the  vessel  in  a  warm  situation, 
and  in  a  few  hours  active  fermentation  begins,  car- 
bonic acid  gas  is  disengaged  in  abundance,  and  when 
the  action  is  complete,  and  the  liquid  clear,  a  quantity 
of  excellent  yeast  is  formed  trnderhejiy  "  well  adapted 
to  all  puiposes  to  which  that  substance  is  applicable." 
In  another  experiment,  he  made  a  handAil  of  flour 
into  a  thick  paste  with  cold  water,  covered  it  with 
paper,  and  let  it  stand  seven  days  on  the  mantelpiece 
of  a  room  which  had  a  fire  all  day,  stirring  the  mix- 
ture occasionally ;  and  at  the  end  of  that  time  he 
mashed  three  quarts  of  malt  with  two  gallons  of  water, 
and  added  the  paste  as  a  ferment ;  the  consequence  of 
which  was  the  production  of  a  pint  of  thick  barm,  "  which 
proved  perfectly  good  for  making  bread,"  and  a  quan- 
tity of  beer,  "  quite  free  from  any  unpleasant  taste." 
These  results  led  him  to  the  conclusion,  that  common 
gluten  of  wheat  resembles  diastase  in  the  manner  of 
its  decomposition,  and  runs  like  that  substance  through 
two  successive  dynamic  stages,  first  into  lactic  acid, 
and  next  into  alcoholic  ferment ;  and  he  asks,  in  con- 
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clusioiiy  whether  it  is  too  much  to  expect^  that  bj 
proper  means  it  might  be  detected  in  the  third  con- 
dition of  a  sugar  ferment,  acting  like  diastase  itself  as 
existing  in  malt.  Diastase,  he  contends,  has  no  more 
existence  than  yeast  as  a  proximate  principle ;  and  his 
reasoning  is  just,  as  it  is  evident  from  the  above  that 
his  paste  undergoes  a  malting  process,  productive  of 
the  diastatic  impetus :  hence  his  argument  that  "  its 
powers  are  purely  dynamic,  and  that  it  is,  in  short, 
nothing  more  than  the  gluten  of  the  seed  in  one  of 
the  earliest  stages  of  its  decomposition/' 

In  recommending  these  experiments  as  models  to 
country  residents  and  colonial  settlers,  who  wish  to 
enjoy  "  the  luxury  of  good  bread,"  he  suggests  that 
they  may  manufacture  a  sufficiency  of  malt  from  any 
kind  of  grain,  and  that  hops  may  probably  be  omitted 
when  yeast  alone  is  the  required  object.  Of  course 
they  can,  as  the  ferment  is  derived  from  the  malt, 
and  the  bitter  from  the  hop  alone.  Another  part  of 
his  observation  is  worth  recording,  which  is,  that  when 
wort,  boiled  and  hopped,  is  set  aside  for  spontaneous 
decomposition,  its  change  is  dependent  on  its  strength, 
the  weak  requiring  three  or  four  days  before  any 
alteration  is  evinced,  when  a  scum  collects  upon  the 
surface,  and  precipitates  a  brown  flocculent  substance, 
incapable  of  exciting  fermentation  in  sugar,  the  liquid 
emitting  a  flat  offensive  smell;  whereas  the  strong 
becomes  turbid  from  the  separation  of  a  yellow  adhe- 
sive substanx;e,  emits  gas  slowly,  creates  alcohol,  and 
deposits  an  active  ferment  to  saccharine  matter.  He 
also  notices,  that  in  a  moderately  strong  unboiled  in- 
fusion of  malt,  and  of  course  unhopped,  acidity  and 
turbidity  suddenly  commence  after  standing  warm  a 
few  days ;  the  progress  in  the  change  is  rapid,  carbonic 
acid  is  copiously  evolved,  and  a  thick  insoluble  whitish 


bouchardat's  nbw  light.  415 

matter  settles  down,  which  readily  excites  fermenta- 
tion in  a  dilute  solution  of  sugar,  the  supernatant  liquid 
containing  alcohol  and  acetic  and  lactic  acids.  He  con- 
ceives that  here,  as  before,  the  lactic  acid  is  first  formed, 
and  that  subsequently  the  vinous  and  acetous  fermen- 
tations go  on  together. 

Nbw  Light  ok  thb  Globules  of  Fermbnts. — M.  Bou- 
chardat,  in  a  "Memoir  on  Alcoholic  Ferments,"  pub- 
lished in  the  "  Chemist,"  for  September,  184*4,  distin- 
guishes them  as  three  separate  species,  which  he  terms 
beer  yeast,  dregs  yeast,  and  Uack  yeoM;  the  first  being 
collected  in  ordinary  beer,  the  second  in  very  strong, 
and  the  third  in  a  deposit  of  white  wine ;  and  observes 
that  each  requires  two  kinds  of  nourishment  to  sus- 
tain it,  namely,  sugar,  to  produce  heat  by  its  "  dedovMe' 
ment,"  and  nitrogenous  matter,  to  furnish  the  elements 
appropriate  for  its  assimilation  and  reproduction.  He 
has  elucidated,  by  means  of  the  microscope,  that  the 
globules  of  all  three  are  analogous  to  the  nervous 
globules  of  superior  animals ;  and  that  when  "  in  de- 
finite conditions,"  they  ramify  and  become  transposed 
into  vegetable  infiisoria,  losing  their  character  as  fer- 
ments, from  the  spores  of  the  new  vegetation  not 
possessing  the  property  of  decomposing  the  solution 
of  sugar;  but  that  their  active  nature,  while  unex- 
hausted, resembles  that  of  certain  animal  substances, 
and  produces  the  same  efiects  ;  as  in  the  experiments 
by  Colin,  which  proved  the  albumen  of  the  egg  to  be  an 
alcoholic  ferment ;  and  M.  Bouchardat's  own  results 
shew  that  albumen,  in  contact  with  a  saccharine  solu- 
tion at  92°  F.,  converts  into  a  ferment,  the  action  of 
which  is  weak  at  the  end  of  three  weeks,  but  that  the 
brains  of  a  man  become  an  energetic  alcoholic  ferment 
in  48  hours;- and  it  is  remarkable  that  similar  con- 
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ditions  apply  to  the  three  vegetable  ferments  before  us, 
and  that  the  substance  composing  the  brain  is  formed  by 
the  union  of  globules  of  different  kinds,  of  which  the  albu- 
minous are  among  the  most  important,  and  these  proteic 
globules  are  formed,  like  those  of  ferment,  of  an  enve- 
lope insoluble  in  acidulated  water,  and  of  an  enclosed 
albuminous  matter  soluble  in  such  water,  which  is  pre- 
cisely the  case  with  the  globules  of  the  vegetable  fer- 
ments. Singularly  enough,  the  brain  of  a  yoimg  animal 
does  not  excite  alcoholic  fermentation,  but  is  trans- 
formed into  mucus,  when  put  into  a  solution  of  sugar, 
and  exposed  to  a  temperature  of  77°,  because  the  enve- 
lopes have  not  sufficient  resistance ;  and  in  like  manner, 
though  the  **  beer-yeast"  will  determine  a  brisk  fermen- 
tation at  a  temperature  varying  between  60**  and  84**, 
it  terminates  in  a  very  few  days,  not  being  capable  of 
exertion  in  liquors  containing  much  alcohol,  and  con- 
sequently being  speedily  destroyed  by  the  brisk  fer- 
mentation ;  whereas  the  two  other  species  determine 
slow  fermentation  at  the  same  heat,  the  "  dregs  yeast" 
acting  three  or  four  months  on  liquors  containing  alco- 
hol to  the  amount  of  16  per  cenL,  without  being  sensibly 
destroyed,  and  the  "  black  yeast"  working  six  months 
under  the  same  circimistances,  and  with  the  like  re- 
sult :  all  which  experiments  conduce  to  establish  the 
natural  &ct,  that  as  strength  requires  strength,  so 
weakness  can  only  be  effectual  when  applied  to  weak- 
ness ;  which  £Eict  merits  the  brewer's  observation. 

The  three  ferments,  though  alike  in  some  particulars, 
as  in  being  albuminous  compounds,  containing  oxygen, 
sulphur,  and  phosphorus ;  in  being  equally  accessible  to 
the  removal  of  their  lactic  and  phosphoric  acids  by 
alcohol,  and  of  a  &t  liquid  matter  containing  oleine, 
stearine,  and  an  oil  containing  phosphorus,  by  ether; 
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and  ill  being  insoluble  in  pure  water,  or  in  water  con- 
taining 0*001  of  hydrochloric  acid,  though  soluble  in 
the  latter  after  being  bruised  a  long  time  with  grains 
of  silica,  which  is  exactly  the  case  with  the  adult  grain  ; 
yet  they  differ  from  each  other  in  form,  colour,  dimen- 
sions, and  the  contents  of  their  globules,  those  of  the 
fermentwni  ceretnsicB  being  seldom  spherical,  but  gene- 
rally spheroidal,  like  the  albuminous  globules  of  the 
brain ;   those  of  the  fermentvm  feeds  more  generally 
spherical,  but  sometimes  ovoid ;  and  those  of  the  feTr- 
mentwfa  nigrum  perfectly  globular.     The  colour  of  the 
two  first  is  uniformly  whitish  grey,  but  the  globule  of 
the  third  presents  a  very  distinct  black  circle  to  the 
microscope,  and  the  colour  of  the  mass  is  uniformly 
a  blackish  grey.     The  diameter  of  the  first  species  of 
globules  M.  B.  estimates  at  -gV  to  -ytv  of  a  millemetre, 
and   the   greater  number  are   well  isolated  asunder, 
though  some  have  a  smaller  globule  on  the  side,  pro- 
ceeding from  the  larger,  and  dependent  on  it,  and  some- 
times united  to  it  by  an  elongation :  the  diameter  of  the 
second  species  varies  from  -j-fr  to  «-}>,  of  a  millemetre ; 
almost  all  its  globules  are  isolated,  though  some  few 
have  smaller  dependents  proceeding  from  the  larger,  in 
the  same  manner  as  the  first;  and  the  dimension  of 
the  third  is  ^ir  to  -^  of  a  millemetre,  and  are  all 
entirely  isolated ;  for  when  they  are  collected,  or  have 
small  globules  attached,  they  are  transformed,  and  lose 
their  fermenting  power ;  and  note,  305  millemetres  are 
an  English  foot.    The  contents  of  the  first  are  granu- 
lar, and  those  of  the  second  lobulous;  but  the  third 
are  void,  or  at  least  they  have  no  distinguishable  interior 
parts. 

The  following  are  some  of  M.  Bouchardat's  experi- 
ments, with  which  this  topic  shall  conclude  : — 

E  6 
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I.  He  took  25  grammes  of  a  man's  brain,  weigh- 
ing 14.1  drams  avoirdupois,  which  he  put  into  a  quart 
of  water,  and  added  250  grammes  of  sugar  at  a  tem- 
perature of  77^  and  in  48  hours  the  fermentation  began 
and  continued  with  regularity. 

IL  He  dissolved  the  whites  of  four  eggs  and  one 
kilogramme  (2'206  lbs.  avoirdupois)  in  four  quarts  of 
water,  containing  O'OOl  of  hydrochloric  acid,  filtered 
the  liquors  carefully,  and  put  them  in  equal  quantities 
into  two  flasks,  adding  an  equally  limpid  solution  of 
10  grains  of  tannin  in  100  grammes  of  water  to  the  one, 
but  nothing  to  the  other.  An  abundant  precipitate  was 
immediately  formed  in  the  first,  which,  on  exposure  of 
48  hours  to  a  temperature  of  77°,  was  partly  converted 
into  globules  of  -^^  millemetre,  acting  absolutely  with 
the  sugar,  just  like  the  dreg  ferment ;  but  the  latter 
stood  two  months  at  temperatures  varying  from  69°  to 
77°  F.,  without  any  manifestation  of  alcoholic  change 
or  of  fermentation. 

III.  He  took  of  sugar  1  kilogramme,  water  4  quarts, 
yeast  50  grammes,  white  of  egg,  dissolved  in  water 
with  the  usual  accompaniment  of  hydrochloric  acid,  200 
grammes,  and  maintained  a  temperature  of  68°.  The 
fermentation  was  promptly  established,  and  continued 
regularly  four  days,  when  becoming  slower,  he  collected 
his  ferment,  and  found  it  to  weigh  50 1  grammes.  He 
then  repeated  this  experiment,  substituting  100  grammes 
of  fresh  gluten  for  the  albumen  of  the  eggs ;  the  fermen- 
tation went  on  four  days  as  before,  and  only  49  J 
grammes  of  ferment  could  be  collected.  From  these 
results  he  concludes,  that  "  the  globules  of  the  ferment 
do  not  assimilate  more  of  the  solution  of  sugar  than  the 
solutions  of  albumen  and  gluten,"  and  asks,  in  conclu- 
sion, "  Does  it  not  follow  that,  if  we  find  in  the  brewer's 
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vat  7  of  ferment,  when  only  1  hfiis  been  put  in,  it  must 
be  owing  to  this  1  part  of  ferment  having  met  with 
proteic  substances,  which  being  placed  in  a  fermenting 
medium,  are  proper  for  giving  rise  spontaneously  to 
globules  of  ferment ;  the  same  as  in  the  must  of  grape, 
withovt  having  added  ferment,  we  find  a  considerable 
quantity  of  it  ?" 
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CHAPTER  XIV. 

ALCOHOL. 

NAMK  AND  CRARACTBE — ^ALDEHYDE — PECULIAR  ETHERB — THEORY  RBSPECT- 
INO  THEM  —  8TAB1LITY  OP  ALCOHOLIC  STRENOTR  —  N0N-ACEIOD8  ANTI- 
DOTE^ THE  POTENTIAL  PSRMSNTINQ  8<iUARE  AND  COVER — THEIR  GREAT 
ADVANTAGES — SLATES  AND  SLABS-  CEMENTS  —  CARBONIC  ACID  GAS — THE 
PNEUMATIC  LIFE  PROTMTTOR. 

Next  to  ferment  is  the  alcohol  that  it  produces,  to  the 
determination  of  which  we  now  proceed,  and  to  mark 
its  properties.  The  external  evidences  of  disorganisa- 
tion, such  as  the  hissing  heard  from  within,  and  the 
decidedly  perceptible  motion,  are  in  proportion  to  the 
liquidity,  heat,  and  complex  constitution  of  the  decom- 
posing body ;  but  heat  is  the  principal  modifier  of  the 
whole  process,  whether  it  be  supplied  internally  by 
chemical  means,  or  externally  by  mechanical  agency. 
As  the  fermentation  of  the  must  proceeds,  its  specific 
gravity  becomes  lighter,  and  it  is  now  foimd  to  have 
acquired  properties  which  it  never  before  possessed, 
the  most  remarkable  and  most  valuable  of  which  is  the 
ethereal  part,  which  the  ferment  has  formed  from  the 
hydrogen  with  some  carbon  and  oxygen.  The  former 
rich  body  is  now  attenuated ;  the  heat,  if  lefl  uncurbed, 
has  considerably  increased  ;  and  the  degree  of  attenua- 
tion has  been  provoked  in  accordance  with  such  heat ; 
and  if  the  temperature  be  not  checked  by  removing  the 
ferment,  by  dividing  and  cooling,  or  by  stopping  the 
process  through  such  other  convenient  means,  the  alco- 
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hol  will  begin  to  decay,  because  the  second  stage  of 
fermentation  will  now  set  in,  and  convert  the  alcohol, 
by  too  great  a  diminution  of  its  hydrogen,  into  alde- 
hyde ;  a  general  and  final  dissolution  will  ensue ;  and 
the  remnant  will  be  no  longer  fit  for  animal  consump- 
tion. 

What,  then,  is  alcohol? — and  what  is  aldehyde? — 
and  why  is  the  one  to  be  coveted,  and  the  other  re- 
nounced ?  According  to  Liebig,  alcohol  is  a  hydrate  of 
ether ;  the  latter  being  composed  of  C*.  H*.  0.,  and  the 
former  of  C*.  H*.  0. +tt  0. :  that  is,  ether  contains 
Carbon  .  .  4  atoms  ss3.000,  or  percent  64.865 

Hydrogen,  5   .  .  .   =0.626 13.518 

Oxygen.  .  1    .  .  .   =1.000 21.622 


4.625  100. 

But  alcohol  consists  of 

Carbon  .  .  4  atoms  =3.000,  or  per  cent  52.174 

Hydrogen,  5    .  .  .  =0.625 10.870 

Oxygen.  .  1    .  .  .   =1.000 17.391 

Water.  .  .  1    ...  =1.125 19.565 


6.75  100. 

Or,  as  the  atom  of  water  is  compounded  of  an  atom  of 
oxygen  with  one  of  hydrogen,  the  real  composition  of 
alcohol  is  C*.H*.0.* ;  that  is,  CaJrbon,  per  cent  as  be- 
fore, 52.174  ;  Hydrogen,  13.044;  and  Oxygen,  34.782. 

The  signification  of  the  word  cUcohol  has  been  a  matter 
in  dispute.  Some  say  that  al  is  Arabic,  and  synony- 
mous with  aU;  as  aOcoran,  the  whole  code;  but  we  go 
no  farther  than  the  Oreek,  which  gives  aXmi  or  aXica, 
hdp  or  etrength^  and  6Xoci  the  whole;  wherefore  alcohol 
contains  the  whole  virtue  of  the  wort  or  must.  Here  be 
it  noted,  as  a  contrast,  that  the  advocates  of  total  absti- 
nence principles  have  recourse  to  bastard  roots  and  an 
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offehot  idiom,  in  order  to  carry  out  their  measure  by 
terrifying  persons  of  the  contrary  persuasion  to  their 
own,  deriving  the  word  literally  firom  oXicbi,  to  burr^ 
and  &Xaic>  in  the  highest^  and  telling  us  that,  like  ere- 
macausis,  it  takes  its  name  from  its  destructive  qua- 
lities, as  it  might  with  some  degree  of  truth  be  said  to 
do,  were  the  premises  correct,  or  were  it  obtained,  like 
spirituous  liquors,  by  distillation  only.  It  is  probable 
hence  that  they  mistake  alcohol  for  aldehyde,  which  is 
constituted  of  C*  H.*  0.  +  H.  0. ;  that  is,  alcohol  coerced 
out  of  two  atoms  of  its  hydrogen,  by  which  means  it  is 
reduced  to  carbon  per  cent.  54.545,  hydrogen  9.091, 
oxygen  36.364 ;  and  it  is  this  subtraction  of  hydrogen 
which  induces  its  tendency  to  become  acid,  and  to  perish 
in  that  state.  This  substance,  according  to  Thomson, 
has  a  peculiar  ethereal  and  penetrating  odour.  '^  When 
we  draw  this  vapour  into  the  lungs,  we  lose  the  power 
of  breathing  air.  It  produces  a  kind  of  cramp  in  the 
stomach."  It  has  moreover  this  property,  that  "  when 
kept  in  a  vessel  full  of  air,  it  absorbs  oxygen,  and  is 
gradually  converted  into  very  concentrated  acetic  acid." 
(Org.  Chem.  p.  302.)  It  therefore  exchanges  its  water 
for  two  atoms  of  oxygen,  because  acetic  acid  is  C*  H.*0*, 
or  C.  and  0.  each  47.059,  IL  6.882  per  cent.  The  brewer 
will  therefore  do  well  to  judge  whether  he  will  preserve 
his  alcohol,  or  permit  it,  by  over-fermenting,  to  run 
into  aldehyde. 

The  etymology  of  aldehyde^  as  derived  by  Thomson, 
is  a  contraction  of  aicohd  dehydraius,  and  such,  as 
shewn  above,  is  its  character ;  and  Liebig  also  says  that 
aldehyde  is  alcohol  minus  hydrogen,  acetic  acid  being 
formed  by  the  direct  union  of  aldehyde  with  oxygen. 
Alcohol,  therefore,  is  the  product  of  vinous  fermenta- 
tion, and  aldehyde  of  a  tendency  to  the  a4setous.  Again, 
then,  let  the  brewer  discriminate  within  himself  upon 


ALDEHYDE.  423 

the  course  which  he  must  pursue  to  obtain  the  one,  and 
eschew  the  other.  All  things  combine  in  one  general 
warning  voice  to  him,  not  to  permit  his  fermentations 
to  rise  above  50"*  or  52®  ;  because  any  excess  above  this 
heat,  as  declared  in  Chap.  X.,  p.  320,  attacks  the  alco- 
hol and  weakens  its  powers,  if  its  existence  is  not  alto- 
gether destroyed:  indeed,  it  is  a  plain  and  simple 
fiu^,  that  the  higher  the  temperature  the  greater  is  the 
absorption  of  oxygen  and  the  loss  of  hydrogen.  It  is 
true  fix>m  experience  that  malt  liquors  fermented  by 
artificial  means  at  45®,  in  an  ordinary  summer  atmo- 
sphere of  70®,  will  become  acid  sooner  than  if  fermented 
at  65®  or  70"";  which  once  again  testifies  to  the  fasu^t,  that 
high  temperature  is  not  the  sole  cause  of  destruction  to 
the  alcohol ;  and  though  the  Cambridgeshire  ales,  which 
are  wrought  at  80®  to  100®,  will  keep  firesh  and  sound 
in  a  temperature  of  40"*,  nearly  as  long  as  those  fer- 
mented at  lower  heats,  yet  there  will  be  a  striking  dif- 
ference in  flavour  and  strength.  Forlow's  heady  college 
ale  was  thus  prepared.  It  is  probable  that  in  such  oases 
the  alcohol  has  assumed  the  property  of  aldehyde,  and 
that  a  change  only  is  wanted  to  bring  on  the  acetous 
fermentation.  Labouring  men  who  are  accustomed  to 
beers  fermented  at  these  high  heats,  may  perhaps  prefer 
them  to  lighter  and  better ;  for  that  some  of  them  are 
bright  enough,  must  be  allowed,  and  they  are  inured  to 
their  fare  by  habit ;  but  woe  to  the  stranger  who  par- 
takes of  them !  Their  effect  upon  his  frame  is  a  pros- 
tration of  his  mental  and  physical  powers,  and  an 
attack  of  stupor,  sleepiness,  dulness,  depression  of 
spirits,  and  not  unlikely  headache;  all  caused  by  an 
inclination  to  aldehyde  in  the  body  of  the  beer. 

The  circumstance  of  a  hot  atmosphere  in  contiguity 
with  must  at  a  low  heat,  as  45''  for  instance,  precludes 
the  possibility  of  bestowing  that  time  upon  it  which 
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gentle  fermentation  necessarily  requires;  but  in  this 
case,  though  the  absorption  of  oxygen  by  the  must  may 
not  create  apparent  injury,  yet  the  rapidity  with  which 
the  rarefied  air  absorbs  the  alcohol,  at  once  interposes 
an  obstacle  not  easily  to  be  overcome.  It  is  not  neces- 
sary that  the  spirit  should  be  rarefied  in  the  cool  must, 
except  at  its  vety  sur&ce,  to  enable  it  to  ascend ;  but 
there  is  an  affinity  between  such  hot  atmosphere  and 
the  spirit  and  gases,  which  causes  them  to  unite  by 
evaporation ;  and  this  volatility  is  urged  onward  by  the 
escape  of  gases  newly  formed ;  but  the  propulsion  and 
evaporation  in  a  colder  atmosphere  do  not  affect  the 
alcoholic  principles  to  any  serious  extent,  which  again 
exhibits  the  necessity  of  a  cool  situation  where  to  con- 
duct the  low  species  of  fermentation.  In  the  next 
place,  though  ales  fermented  under  50''  in  a  correspond- 
ing temperatiu*e,  may  be  in  part  subject  to  the  ill  effects 
of  heat  on  being  removed  into  a  hot  atmosphere,  yet 
the  heat  will  not  be  so  decidedly  felt  as  to  cause  acetifi* 
cation,  because  the  absorber  of  the  decaying  element  is 
not  present  to  so  large  an  extent,  it  having  been  purged 
downward  during  a  lower,  and  therefore  a  more  con- 
genial, more  perfect,  and  more  conclusive  attenuation ; 
find  if  the  species  here  advocated  be  conducted  wisely, 
or  to  its  fullest  extent,  so  that  the  liquor  may  not 
exceed  the  specific  gravity  of  foreign  wines,  it  will  keep 
in  a  pure,  fresh,  and  wholesome  condition  in  any  atmo- 
sphere, equally  with  any  of  those  wines.  The  low  spe- 
cific grsmty  of  such  wines  as  are  brought  to  this  country 
is  generally  in  a  great  measure  owing  to  the  fictitious 
alcohol  added  before  shipment,  and  often  amounting  to 
25  per  cent.;  so  that  we  cannot  expect  to  attenuate 
down  to  them  in  any  convenient  duration  of  time; 
neither  would  that  improve  the  beer  in  the  estimation 
of  EngUshmen  by  being  attenuated  so  low.     Spanish 
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and  Portuguese  wines  do  not  contain  less  than  from  20 
to  30  per  cent,  of  alcohol ;  but  the  strongest  English  ale, 
if  genuine,  does  not  exceed  10  per  cent,  of  that  sti- 
mulant. 

If  malt  liquor  be  fermented  uniformly  at  45^  by  the 
intervention  of  the  attemperating  quality  of  cold  water, 
in  an  atmosphere  as  high  as  70°,  it  will  not  be  so 
gaseous  as  that  fermented  and  kept  at  45°,  because  the 
thirsty  hot  air,  hovering  so  long  over  the  must,  has 
decomposed  or  carried  off  the  spirit  nearest  the  surface ; 
and  as  fast  as  one  stratum  is  destroyed  or  evaporated, 
another  takes  its  place  and  meets  with  the  same  fate. 
These  arguments  shew  that  low  heats  are  safe,  whereas 
a  high  or  fluctuating  temperature  is  uncertain,  and 
generally  dangerous;  for  aldehyde  itself,  the  principle 
to  be  avoided,  would  boil  at  71  J°,  if  separated  from  the 
nutrimental  and  more  voluminous  fluid  composing  the 
beer,  and  is  so  readily  reducible,  that  if  but  a  mimim 
of  it  be  dropped  into  a  vessel  filled  with  moist  air,  the 
smell  of  acetic  acid  is  directly  perceptible.  (Org.  Chem. 
p.  302.)  The  degeneracy  of  alcohol  into  aldehyde,  and 
thence  into^  acetic  acid,  will  be  found  more  fully  com- 
mented upon  in  Chap.  XYI.,  where  the  next  matter 
under  consideration  is  brought  into  view  to  shew  the 
relationship  that  obtains  among  them.  The  author  has 
for  a  considerable  period  entertained  the  idea  that  malt 
liquors  do  not  depend  for  their  exciting  powers  upon 
the  liquid  alcohol  alone,  but  that  some  other  property 
yet  unaccounted  for  exists  within  them,  and  this  he 
ventures  to  call  an  ether;  and  the  following  circum- 
stances tend  to  corroborate  the  idea  of  its  existence  in 
the  generality  of  liquors. 

Firedy. — Although  as  much  rectified  spirit  as  a  pint 
-of  beer  will  yield,  be  added  to  as  much  water,  with  a 
portion  of  sugar  and  carbonic  acid  gas,  as  will  together 
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refill  the  measure,  and  this  mixture  be  close  stopped 
and  kept  some  days,  so  that  the  contraction  and  com- 
bination of  the  ingredients  may  be  complete ;  the  com- 
pound will  not  affect  the  animal  system  in  the  same 
degree  as  a  pint  of  original  beer  containing  the  same 
quantity  of  eacL 

Secondly. — Old  bottled  ale,  or  such  as  is  in  good  con- 
dition in  the  wood,  or  is  copiously  charged  with  car- 
bonic and  other  native  gases,  excites  the  circulation 
and  the  nervous  system,  and  causes  the  flow  of  the  ani- 
mal spirits  to  become  freer  and  more  spontaneous  than 
can  be  done  by  new  beer. 

Thirdly. — ^That  this  secondary  stimulant  is  composed 
of  an  ethereal  fluid,  is  an  argument  that  is  strongly 
supported  by  a  phenomenon  with  which  grain  distiUeiB 
are  well  acquainted,  called  "blowing  ofl^"  and  which 
occurs  thus : — Immediately  before  the  weak  foul  liquid 
called  "  singlings"  comes  over  by  issuing  from  the  lower 
end  of  the  condensing  worm,  some  incondensable  gases 
of  a  very  strong  and  intoxicating  nature  rush  out  of  the 
worm.  These  are  clearly  distinguishable  from  carbonic 
acid  gas  by  their  extreme  lightness  and  spirituosity ; 
and  as  the  gases,  as  well  as  the  liquids  that  pass  through 
the  condenser,  are  equally  temperate,  we  may  infer 
from  the  specific  gravity  of  carbonic  acid  gas,  that  a 
great  part  of  it  would  flow  down  the  worm  as  soon  as  it 
left  the  boiling  wash,  and  parted  with  its  caloric ;  but 
not  so  the  ether ;  for  though  it  left  the  hot  wash  even 
before  the  carbonic  acid  gas,  its  specific  gravity  would 
prevent  its  sinking  through  the  air  contained  in  the 
worm,  till  forced  out  by  the  accumulation  of  alcoholic 
vapour :  hence  arrives  the  period  of  this  said  "  blowing 
off." 

Fourthly, — During  the  ordinary  fermentation  of  brew- 
ers' worts,  a  portion  of  each  of  the  elements  that  contri- 
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bute  to  the  fonnation  of  sugar,  gluten,  and  even  water, 
is  emitted  from  the  tun  in  a  gaseous  state,  the  largest 
portion  being  of  a  carbonaceous  and  acid  nature,  and 
the  smallest  and  lightest  hydrogenous,  but  uninflam- 
mable. On  the  other  hand,  if  the  decomposition  is 
effected  at  high  temperatures,  carburetted  hydrogen  is 
evolved  in  such  extraordinary  quantities  as  to  be  in- 
flammable on  coming  in  contact  with  a  burning  light, 
and  is  extinguished  only  by  excluding  the  atmospheric 
air ;  and  it  is  notorious,  as  before  seen  fit)m  other  pre- 
mises, that  the  higher  the  heats  of  fermenting  bodies, 
the  more  hydrogen  they  emit ;  but  whether  it  emanates 
directly  fix>m  the  decomposed  sugar,  which  is  probable, 
or  from  a  secondary  condition  from  decomposed  alcohol, 
has  not  been  positively  defined  ;  but  in  either  case  the 
waste  of  strength  is  evident  as  an  evil.  Of  this,  see 
more  in  Chap.  X  VL 

Fijikly, — It  appears  hence  that  an  ether  is  formed  at 
the  expense  of  the  alcohol,  as  indeed  all  manipulated 
ethereals  are.  Common  ether  boils  at  98° ;  its  specific 
gravity,  as  compared  with  atmospheric  air,  is  as  258  to 
100 ;  so  that  it  is,  like  aldehyde,  readily  formed,  and 
as  easily  lost  in  warm  situations.  The  temperature  at 
which  malt  liquors  are  usually  fermented  and  stored 
is  not  so  low  as  to  prevent  such  a  metamorphosis  of  the 
alcohol  as  this ;  and  hence  the  natural  consequence  of 
the  existence  of  this  ether. 

Sixthly, — ^A  dewlike  and  tasteless  moisture  is  often 
observed  in  the  interior  of  the  upper  parts  of  fermenting 
vessels,  and  sometimes  runs  copiously  over  the  edges  of 
the  barm  boards,  and  down  the  outsides.  There  are 
two  ways  of  accounting  for  this  watery  appearance. 
1.  According  to  modem  science,  alcohol  being  consi- 
dered a  hydrate  of  ether,  this  moisture  may  consist  of 
some  of  the  surplus  water  which  is  set  free  upon  the 
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couversiou  of  some  of  the  alcohol  or  ether,  and  which 
water,  from  its  extreme  purity,  comes  in  contact  with 
the  escaping  ether,  and  by  the  velocity  of  its  exit  is 
brought  over  by  that  mere  mechanical  contact,  rather 
than  by  chemical  affinity,  and  condenses  on  meeting 
with  a  colder  medium.  2.  If  not  more  truly,  certainly 
more  plausibly,  the  water  may  escape  from  the  ferment- 
ing gyle  with  the  carbonic  acid  gas  by  ordinary  evapora- 
tion ;  the  carbonic  acid  gas,  hydrogen,  and  ethers,  in 
each  case,  being  incondensable  by  cold,  making  their 
escape  invisibly,  except  as  to  the  sense  of  taste  ;  and  in 
this  way  we  may  account  for  the  Frenchman's  -paieni 
mode  of  fermentation  having  failed,  where,  by  means  of 
close  tuns  and  condensers,  he  sought  to  arrest  the  vola- 
tile spirit,  and  again  to  impregnate  the  must  with  it 

The  action  of  this  ether  upon  the  senses  may  well 
lead  UB  to  presume  that  it  slightly  partakes  of  an  oily  as 
well  as  an  acid  character ;  but  these  properties  are  more 
odoriferous  than  spirituous  or  inebriating.  Old  vatted 
ales,  strong  with  age,  such  as  were  not  attenuated  be- 
yond one  half  of  their  original  gravity  previously  to 
vatting,  and  have  consequently  undergone  a  long  spon- 
taneous decomposition  while  in  a  store  of  moderate  tem- 
perature, ranging  fix)m  50°  to  60^  possess  this  peculiar 
and  agreeable  but  insinuating  strength  in  high  and 
rather  permanent  perfection ;  and  if  either  carbonic  or 
acetic  acid  is  necessary,  by  combining  with  the  alcohol, 
which  is  more  than  probable,  such  an  article  will  always 
afford  an  ample  supply  to  produce  ether  in  abundance ; 
for  chemists  can  obtain  either  by  distilling  a  mixture 
of  alcohol  and  acid.  Indeed  the  older  good  sound  malt 
liquors  are,  the  more  of  this  ethereal  strength  they  con- 
tain ;  and  so  valuable  is  its  presence,  that  it  compen- 
sates for  the  time  and  capital  absorbed  during  its 
storage,  either  by  yielding  a  better  price  in  the  market 
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tlian  new  ales  of  the  same  original  density,  or  by  being 
brewed  some  pounds  per  barrel  lighter,  and  sold  at  the 
same  price  as  the  heavier  bodied  fetch.  Again,  if  the 
first  attenxiation  of  such  keeping  ales  were  conducted  to 
a  somewhat  low  degree ;  as  for  example,  if  a  34  or 
36  lbs.  wort  were  reduced  to  5  or  7  lbs.  before  vatting, 
and  subjected  with  regard  to  situation  and  time  to  the 
like  treatment  with  that  which  at  first  is  less  atte- 
nuated ;  it  will  in  reality  be  stronger  after  a  lapse  of 
time,  and  its  effects  on  the  system  will  be  more  durable  ; 
though  since  its  spirituosity  is  less  volatile,  its  features 
will  not  be  so  striking,  or  so  instantaneously  evident  to 
the  senses.  In  each  case  the  decomposition  continues 
almost  imperceptibly,  but  the  strength  and  wholesome- 
ness  of  the  deeply  attenuated  ale  increases  much  more 
abundantly  than  the  other ;  yet  it  is  exceedingly  question- 
able whether  the  real  alcohol  increases  much,  and 
whether  it  fiilly  retains  its  original  character :  indeed,  it 
is  stated  to  be  an  assertion  made  by  Bouillon-la-Grrange, 
(Jour,  de  Phys  XXIX.  6.)  that  when  wine  is  dietiUed 
new,  it  yields  more  alcohol  than  ifaUowed  to  become  old; 
which  change  of  condition,  independently  of  the  hypo- 
thetical evidence  adduced,  substantiates  the  ethereal 
theory. 

But  the  question  for  present  consideration  is  this : — 
Will  ales  that  are  fermented  at  between  40""  and  50'', 
and  that  are  continually  kept  in  a  store  of  equivalent 
temperature,  possess  the  new  ether  under  contempla- 
tion ?  For  if  they  do  not,  we  gain  less  by  the  storage 
under  this  circumstance  than  others,  because  the  alcohol 
does  not  decompose ;  but  if  they  may  contain  less  ether, 
they  then  possess  much  more  alcohol. 

Now,  notwithstanding  the  great  varieties  of  ethers 
and  ethereals  already  discovered  and  defined  by  che- 
mists, and  Dr.  Turner's  observation,  that  "  no  depart- 
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ment  of  organic  chemistry  has  been  so  thoroughly  in- 
vestigated as  that  of  the  ethereal  compounds ;"  here  is 
at  least  one  that  has  been  nameless,  but  which  may  be 
entitled  the  demetericy  from  Af|/ui)riip,  a  title  given  by 
lexicographers  to  Ceres,  the  goddess  of  Com,  derived 
from  7»|,  the  earth,  and  fittTtip,  mother ;  and  it  may  ap- 
pear wonderful  that  the  subject  did  not  claim  the  atten- 
tion of  either  chemist  or  brewer  till  noticed  by  the 
present  author  in  his  first  edition.  He  hopes,  since  he 
has  removed  the  ice  from  this  depot,  that  some  abler 
advocate  of  the  cause  will,  on  finding  the  theory  correct, 
shed  a  greater  and  more  satisfactory  light  on  a  subject 
so  interesting  and  important. 

The  increase  in  value  of  old  ales  during  their  storage, 
is  probably  derived  from  an  evolution  of  alcohol  and 
acetic  acid  while  the  ale  remains  in  quiescence,  and  they 
undergo  an  undisturbed  affinity,  by  means  of  which 
they  etherise  The  existence  of  an  ether  in  all  ordinaiy 
fermented  and  stored  liquors  is  inevitable,  because  the 
heat  at  which  they  are  fermented  is  favourable  to  the 
formation  of  acid  and  the  disengagement  of  a  volatile 
spirit  therewith  connected.  First-rate  summer  brewed 
ales,  prepared  for  immediate  consumption,  with  the 
advantages  derivable  from  refrigerators,  attemperated, 
and  hard  water,  such  as  easily  brighten,  evince  their 
decay  ambiguously,  though  in  warm  situations;  and 
ultimately  in  a  peculiarly  mild  species  of  acidity,  par- 
taking more  of  hardness  than  of  tartness,  and  for  a 
considerable  time  preceding  that  of  a  more  positive 
character ;  and  while  kept  stationary  in  this  condition, 
the  ale  retains  its  brilliancy  several  months,  though 
otherwise  under  many  local  disadvantages ;  yet  it  de- 
cays gradually,  and  in  some  instances  with  such  obli- 
quity as  to  produce  innoxious  effects,  with  little  dete- 
rioration of  the  genial  strength ;  the  principal  cause  of 
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which  is,  that  the  remaining  "yeast  being  precipitated 
and  kept  dormant  in  the  mass  by  the  intervention  of 
natural  and  adventitious  means,  it  does  not  acquire  an 
atmospheric  supply  sufficient  to  produce  an  immediate 
and  radical  change  in  the  constitution  of  the  liquor. 
These  circiunstances  have  led  the  author  to  conclude 
that  little  besides  the  lightest  and  most  susceptible  of 
the  spirituous  parts  of  the  liquor  are  subject  to  the  de- 
composing influence  of  the  absorbed  oxygen,  and  the 
evaporative  powers  of  a  hot  atmosphere ;  for  although 
the  ordinary  fermented  ales,  however  new,  are  never 
devoid  of  some  little  acid ;  and  imagining  inferentially 
that  some  acid  is  necessary  to  the  formation  of  this  sin- 
gular ether;  yet  we  may  presume  that  an  additional 
supply  of  oxygen  is  required,  that  even  this  mild  acid 
may  be  evident  to  the  palate.  When  the  appearance  of 
the  liquid  is  otherwise  than  brilliant,  and  its  turbidity 
is  occasioned  by  the  suspension  of  decomposing  matter, 
the  avidity  with  which  large  quantities  of  oxygen  are 
imbibed  or  imparted  during  decomposition,  actually  and 
immediately  diminishes  the  amoimt  of  alcohol ;  and 
being  aided  by  a  favouring  heat,  it  ultimately  transposes 
the  whole,  by  creating  a  sharp  sour  acid  of  intolerable 
strength,  be  it  aldehyde,  be  it  acetic  acid,  or  be  it 
whatever  it  otherwise  can. 

All  fermented  liquors  necessarily  contain  alcohol; 
and  this  product,  as  its  definition  imports,  gives  the 
liquor  strength,  and  preserves  the  sweet  and  flavour ; 
but  as  soon  as  this  alcohol  combines  with  oxygen,  the 
transmutation  weakens  the  beverage,  and  it  becomes 
sour  by  the  formation  of  aldehyde,  and  subsequently  of 
acetic  acid,  at  the  expense  of  the  alcohol ;  but  by  the 
more  gentle  process  of  fermentation,  such  a  niinous  re- 
sult is  entirely  avoided.  Liebig  attaches  much  weight 
to  the  free  admission  of  mild  air,  arguing  that  when 
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the  power  of  attraction  in  gluten  over  oxygen  is  in- 
creased by  contact  with  precipitated  yeast,  in  a  decaying 
state,  nothing  more  is  necessary  to  its  own  conver- 
sion or  oxidation  into  the  same  state,  than  the  unre- 
strained access  of  air*  Upon  this  indubitable  circum- 
stance, as  upon  an  indestructible  basis,  he  builds  his 
"  solution  of  one  of  the  most  beautiful  problems  of  the 
theory  of  fermentation ;"  namely,  that  at  a  low  tempe- 
rature of  less  than  50^,  the  efforts  of  gluten  and  free 
oxygen  cannot  affect  the  newly  formed  alcohol,  so  as  to 
produce  eremacausis ;  that  this  low  temperature  there- 
fore retards  or  resists  the  combustion  of  the  alcohol, 
which  would  necessarily  ensue  if  greater  heat  were  ap- 
plied. The  great  man  last  named  advances  a  doctrine 
which  may  well  be  depended  upon,  where  he  says  that 
alcohol  undergoes  no  change  at  low  temperatures,  but 
is  in  the  same  state  from  its  contact  with  oxidating 
gluten,  in  which  the  gluten  of  wine  is  placed  by  the 
addition  of  sulphurous  acid  ;  the  oxygen  of  the  air 
uniting  with  acid  in  one  case  and  with  the  gluten  in 
the  other,  without  touching  the  gluten  in  the  wine  or 
the  alcohol  in  the  beer,  though  it  would  unite  with 
both  the  gluten  and  the  alcohol  of  the  wine  if  the  acid 
were  absent,  and  would  combine  with  the  alcohol  of  the 
ale  at  higher  temperatures,  and  turn  it  into  acetic  acid ; 
for  while  kept  low  as  in  the  Bavarian  process,  the  free 
access  of  air  separates  from  the  beer  every  substance 
capable  of  decay,  and  the  removal  of  this  matter  lessens 
the  tendency  of  the  beer  to  become  acescent 

These  principles,  the  author  can  aver,  were  seen  and 
appreciated  by  him,  though  without  a  clear  conception 
of  the  causes,  at  least  seven  years  before  he  heard  of 
Liebig's  name  ;  and  although  the  theory  may  be  for  a 
while  opposed  by  such  as  choose  to  maintain  that  no 
atmospheric  air  can  pass  through  the  very  dense  layer 
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of  carbonic  acid  gas  always  resting  on  the  face  of  the 
fermenting  fluid,  and  continually  making  egress  from 
all  its  parts,  they  should  know  that  Dr.  Hales  foimd  in 
the  course  of  his  experimental  enquiries,  that  the  ex- 
tract of  grapes  absorbed  one-third  of  its  bulk  of  that 
compoimd  element  during  fermentation,  and  that  malt 
liquors  imbibed  one-fifth  while  under  the  like  process. 
With  what  consistency,  then,  can  men  who  deny  this 
absorption  of  oxygen,  rouse  in  the  yeasty  head  in  order 
to  stimulate  languid  fermentation,  or  to  re-excite  its 
energies  at  the  cleansing  point  ?  They  know  by  ex- 
perience that  such  a  practice  generally  answers  their 
purpose;  for  had  not  the  floating  yeast  actually  ab- 
sorbed a  large  quantity  of  atmospheric  air,  or  of  its 
oxygen,  it  would  not  have  been  in  a  condition  suffici- 
ently decomposed  and  decomposing  to  perform  the  func- 
tions of  a  ferment  so  promptly.  The  fiujt  of  itself 
negatives  the  error,  that  a  fermenting  wort  is  rendered 
impervious  to  the  oxygen  of  the  air  by  the  interposition 
of  a  denser  gas. 

A  word  more  on  the  low  fermentation  termed  slug- 
gish, which  is  commonly  the  effect  of  stale  yeast  and 
long  boiling,  and  is  neither  natural  nor  wholesome,  but 
a  condition  to  which  mashing  at  an  improper  heat  like- 
wise contributes  not  a  littla  The  fermentation  of  liquor 
thus  mismanaged  is  never  complete,  but  leaves  it  in  that 
drowsy  state  so  accurately  described  by  Pope,  where  he 
says, 

**  Flow,  Welsted,  flow,  like  thine  inspirer,  beer ; 
Though  stale,  not  ripe ;  though  thin,  yet  never  clear ; 
So  sweetly  mawkish,  and  so  smoothly  dull, 
Heady,  not  strong ;  and  foaming,  though  not  full." 

Having  now  pointed  out  the  advantages  of  a  well- 
conducted  and  vigorous  but  steady  fermentation,   and 

Ff 
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some  of  the  disadvantages  of  deviation  into  an  extreme 
path  on  either  hand,  it  will  be  proper,  in  the  next  pkce, 
to  treat  of  fermenting  vessels,  as  a  subject  of  greater 
commercial  importance  in  point  of  economy  as  well  as 
appropriateness,  than  some  have  been  disposed  to 
imagine. 

In  economising  space,  and  in  facility  of  construction, 
squares  are  superior  to  rounds,  at  aU  times  and  places 
where  minerals  can  be  employed  without  being  dearly 
bought ;  but  when  made  of  wood,  rounds  have  the  ad- 
vantage in  cleanliness  and  strength  by  having  fewer 
angles  to  interrupt  the  cleaning,  and  by  being  bound 
with  iron  hoops,  which  are  preferable  to  the  nails  that 
fasten  the  corners  of  squares ;  as  the  latter  corrode  and 
cause  the  vessels  to  leak,  and  finally  to  perish.  Mine- 
rals, however,  are  better  than  wood  in  the  abstract, 
for  the  reasons  advanced  in  the  tenth  chapter  above, 
when  treating  of  coolers ;  hence,  in  all  localities  that 
will  admit  of  the  introduction,  the  author  recommends, 
as  a  safe  and  economical  utensil, 

Cj^e  ^Potential  JFtxvxmtini  Square. 

The  Constant  Temperature  Vault,  or  fermenting-room, 
should  be  so  planted,  that  the  fermenting  vessels  re- 
semble so  many  islands  placed  in  the  middle  of  a  lake 
or  reservoir  of  the  running  water  supplied  fix)m  the 
crevices  of  the  roof  or  ceiling,  or  from  the  sides  and 
natural  floor,  in  the  form  of  springs,  or  by  artificial  con- 
veyances ;  and  the  lake  should  be  bounded  by  a  low 
partition  erected  in  front  of  the  squares,  separating 
them  from  the  stores,  and  so  properly  elevated  that 
they  would  be  constantly  immersed  in  water  to  within 
a  few  inches  of  their  brims,  and  that  when  the  lake  is 
brought  to  that  altitude,  the  superfluous  water  would 
flow  over  the  edge  of  the  partition. 
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In  tun-rooms  situated  on  level  plains,  where  no  &11 
or  flowing  can  be  obtained  for  the  accumulated  waters, 
and  also  where  the  expense  of  removing  present  esta- 
blishments is  an  obstacle  in  the  way  of  business,  in 
order  that  their  occupiers  may,  like  the  inhabitants  of 
Scotland,  Wales,  Derbyshire,  &c.,  "  call  spirits  from  the 
vasty  deep,''  recourse  must  be  had  to  the  usual  means 
adopted  in  mines  of  copper,  iron,  lead,  coal,  and  such 
like,  for  effecting  this  object,  as  air  or  water  pumps,  or 
other  available  engines ;  and  the  lower  extremities  of 
the  conducting  tubes  of  these  contrivances,  must  be  in- 
serted into  large  reservoirs  or  wells,  situated  in  the 
lowest  part  of  the  subterraneous  receptacle,  and  made 
expressly  capacious  for  the  purpose  of  accumulating  such 
waters,  and  the  carbonic  acid  gas,  as  the  latter  issues 
from  the  fermenting  vessela  The  prime  mover  of  the 
brewing  apparatus  above  ground  should  be  applicable  to 
this  work. 

Now,  if  philosophers  maintain  the  axiom  which  says, 
"  that  distiller  is  the  most  skilful  who  can  separate  the 
largest  quantity  of  alcohol  at  the  least  expense,  and 
without  imparting  any  disagreeable  flavour,"  the  author 
may  be  aUowed  to  ascribe,  without  arrogance,  some  de- 
gree of  credit  to  himself,  if  in  his  capacity  he  can  pre- 
serve his  alcohol  in  any  eminent  degree,  without  the 
impossibility  of  "smatching"  the  flavour  by  contact 
with  wood,  or  metal,  or  atmosphere.  With  this  view  he 
has  introduced  his  subterraneous  tun-room  as  a  standard 
admitting  of  perfection  ;  for  it  is  the  want  of  substan- 
tiality and  of  regularity  in  the  local  plant  of  the  fer- 
menting vessels,  as  well  as  of  management,  that  causes 
the  encouragement  given  to  the  importation  of  paltry 
foreign  wines,  and  the  home  consumption  of  wines  that 
are  falsely  called  foreign,  such  fictitious  and  low-priced 
rubbish,  though  far  from  cheap,    having  fine  delusive 
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foreign  names  given  to  it,  all  of  which  kinds  of  trash, 
whether  British  or  foreign,  are  as  inferior  to  our  own 
genuine  and  scientifically  hrewed  "  national  beverage," 
in  their  nourishing,  cheering,  and  invigorating  qualities, 
as  they  are  superior  to  common  pop  or  lemonade ;  and 
the  antidotal  salvator,  to  produce  and  sustain  the 
"qtuint.  8uf"  of  alcoholic  and  durable  life,  is  the  "Po- 
tential FsBMENTiNa  Square  ;''  a  vessel  made  of  slate 
or  flag,  and  for  the  following  reasons  : 

L  Its  peoitliab  formation.  One  of  the  most  remark- 
able properties  of  this  mineral  is  its  cleavage ;  a  quality 
which  preserves  to  it  two  parallel  smooth  surfiwies,  the 
porosity  of  which  decreases  in  proportion  to  its  density ; 
for  it  is  a  property  of  all  bodies  of  a  similar  kind,  that 
the  denser  the  species,  the  less  permeable  is  it  to  foreign 
intrusion.  The  heavier  kinds  must  be  the  best,  as 
drawing  slate,  for  instance,  is  too  brittle,  too  unctuous, 
too  porous,  and,  of  course,  too  light,  when  a  more  dur- 
able kind  can  be  procured ;  and  common  mica  slate, 
though  exceedingly  useful  on  light  roofe,  where  it  will 
lie  for  centuries  and  be  Uttle  impaired,  is  yet  too  deli- 
cate in  texture  for  the  purpose  in  view.  The  specific 
gravity  of  the  best  drawing  slate  is  not  more  than  about 
2,110,  whereas  that  of  mica  ranges  from  2,650  to 
2,930. 

The  attention  of  the  author  having  been  called  to 
investigate  this  subject,  he  has  made  enquiries  at  many 
different  quarries  respecting  price  and  quality.  Gwanas, 
near  Dolgelly,  produces  a  beautiful  clear  and  cheap 
slate,  but  has  not  at  present  displayed  masses  sufii- 
ciently  large  for  this  purpose,  as  he  would  recommend 
that  it  be  sawn  into  pieces  10  or  12  feet  long,  5  or  6 
wide,  and  from  2  to  3  inches  thick,  according  to  surface. 
One  practical  gentleman  of  his  acquaintance  advises  the 
use  of  squares  measuring  10  feet  each  way,  and  6  or  6 


POTENTIAL  SQUARB.  437 

feet  deep,  which  dimensions  will  include  a  capacity  of 
500  or  600  cubic  feet,  or  from  3000  to  4000  imperial 
gallons  each ;  but  this  must  depend  upon  the  magnitude 
of  the  establishment,  and  other  local  circimistancea  Of 
this  size  a  very  useful  specimen  will  be  found  in  the 
'^ Bangor  Quarry  Slab:"  that  obtained  from  the  island 
of  Valencia,  on  the  coast  of  Ireland,  is  by  some  pre- 
ferred to  any  other  for  its  polish,  density,  and  cheap- 
ness, but  is  liable  to  scale;  and  that  obtained  from 
Delabole,  in  Cornwall,  is  a  tolerable  article,  but  not  so 
fine  as  the  Bangor ;  but  perhaps  each  will  be  preferred 
to  the  others  by  persons  living  in  their  respective  vici- 
nities, through  the  saving  in  carriage,  which,  if  they  be 
sent  to  any  great  distance,  raises  the  price  so  consider- 
ably as  to  become  an  object  with  the  purchaser.  100 
barrels  fill  a  cube  of  100  inches,  and  500  barrels  one 
of  171  inches  each  dimension. 

XL  Thb  simplicity  op  poem  ik  its  constbuction.  The 
ease  with  which  slate  cuts  into  longitudinal  and  latitu- 
dinal sections,  naturally  straight  and  not  liable  to  warp, 
is  a  great  merit ;  and  they  may  be  made  to  fit  the  room 
in  which  they  are  placed,  without  any  waste  of  space, 
and  maybe  fixed  together  by  any  of  the  cements  known 
to  practical  mechanics,  aided  by  bolts  and  nuts. 

Let  us  next  consider  that  of  transplanting,  by  one 
operation,  into  one  vessel,  all  the  hitherto  various  pro- 
cesses of  fermenting,  cleansing,  purifying,  racking,  and 
occasional  minor  trouble ;  for  as  soon  as  the  subject 
brightens,  which  it  will  do  in  a  few  days  by  the  new 
process,  in  the  same  square  into  which  it  was  pitched, 
it  is  racked  directly  into  the  store  or  other  casks,  and 
is  at  once  fit  for  sale  or  consumption.  By  almost  every 
other  plan  of  fermentation  a  large  quantity  of  the 
liquor  is  wasted  by  being  absorbed  by  the  many  vessels 
used,  or  tlirough  adhering  to  them,   such  as  smaller 
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squares,  tun-barrels,  pontoes,  cleansing  casks,  stillions, 
settling  backs,  tubs  and  pails,  fiUing-up  kettles,  expen- 
sive self-acting  apparatus,  and  parachutes ;  to  say  no- 
thing of  the  splashings,  slops,  residues  in  every  cask 
and  vessel,  and  the  loss  by  filling  up,  besides  the  acci- 
dents that  may  happen  in  some  of  so  many  transporta- 
tions, nor  of  the  continuous  and  extensive  sur&ces 
formed  upon  the  yet  embryo  nectar  by  those  various 
locations,  and  the  consequent  increase  of  evaporation  of 
the  volatile  principles,  upon  which  the  strength  and 
good  quality  of  the  liquor  mainly  depend ;  moreover, 
those  multiplied  processes  convert  the  remnant,  more  or 
less,  into  a  flat,  foul-flavoured,  and  acetified  drink  ;  and 
it  must  yet  be  further  considered  that  the  liquor  thrown 
off  with  the  yeast  in  the  ordinary  processes  trickles  down 
the  spouts  and  sides  of  the  cleansing  casks  in  thin 
streams  or  films,  and  that  every  available  drop  so  un- 
wisely exposed  to  oxygen,  yeast,  and  corrupt  matter, 
and  so  often  returned  into  the  fermenting  vessel,  to 
work  over  again  only  to  be  replaced,  usually  amounts, 
during  such  wasteful  and  protracted  processes,  to  about 
an  eighth  of  the  whole  gyle  I  These,  with  many  other 
thoughtless  proceedings  already  named,  fiilly  account 
for  the  immense  quantities  of  sour  and  undrinkable 
ale  daily  seen  or  heard  of,  with  pain  to  the  brewer  and 
grief  to  his  customers. 

III.  A  few  of  ike  miikor  benefits  accruing  from  the  sub- 
terraneous process,  are  the  immediately  intimate  and 
certain  incorporation  of  the  hop,  and  the  assurance  that 
the  whole  of  the  essential  oil  (if  not  already  boiled 
away),  with  the  resinous  and  other  antiseptic  qualities, 
are  permanently  fixed  in  the  liquor  afler  it  becomes 
bright,  thus  considerably  economising  this  costly  flower. 
The  extreme  bitterness  of  common  yeast  is  evidence  of 
a  waste  of  hop,  which  cannot  escape  the  notice  of  the 
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moet  casual  observer.  The  most  skilful  and  circumspect 
of  good  housekeepers  prefer  the  barm  of  weak  ales  to  use 
as  a  leaven,  for  the  sole  reason  that  it  is  less  bitter,  pro- 
vided that  it  be  fresh ;  but  this  bitterness  betrays  an 
evident  waste  of  the  hop ;  the  yeast,  therefore,  which 
they  most  dislike  is  that  which  the  carbonic  acid  gas 
has  succeeded  in  floating  out  of  the  fermenting  vessel 
from  the  stronger  and  better  musts,  which,  as  is  well 
known,  contain  the  most  essential  oil  and  resin ;  these 
valuable  constituents  are  therefore  thrown  away;  but 
in  the  fermentation  which  precipitates  the  yeast,  they 
form  a  portion  of  the  beer. 

Each  fermenting  square  may  be  provided  with  a  loose 
metallic  cover,  having  a  rim  sufficiently  deep  to  enter 
the  water  at  least  half  an  inch ;  so  that,  when  put  on, 
and  in  its  proper  place,  the  fermenting  fluid  will  be  kept 
air-tight  by  such  hydraulic  valve  cover,  or  sufficiently  so 
to  prevent  an  excess  of  air ;  whence,  if  any  external  air 
is  required  by  the  decomposing  fluid,  it  will  be  equiva- 
lent to  the  task  of  drawing  it  through  the  water,  and 
under  this  cover  rim  ;  but  such  an  absorption  of  air 
cannot  occur,  except  on  the  formation  of  a  vacuum, 
and  at  such  times  as  when  the  expansive  force  of  the 
increasing  and  compressed  carbonic  acid  gas  is  greater 
than  the  weight  of  this  short  column  of  water,  since  as 
much  gas  will  ooze  out  through  the  water  as  will  restore 
the  equilibrium.  But  this  seldom  occurs  where  the  sur- 
rounding stream  descends  with  any  rapidity,  because  the 
water  is  ever  absorbing  the  gas  as  it  falls  upon  the  sur- 
face, and  is  conveying  it  away  down  the  channel  in 
small  globules,  giving  to  the  stream  an  assumptive  pro- 
perty, not  altogether  unlike  an  economic  soda  water. 
These  lids  may  be  made  of  tinned  copper,  and  where 
the  vats  are  large,  may  be  suspended  over  them  from 
the  roof  or  ceiling,  so  as  to  be  drawn  up  and  down. 
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Wherever  local  circumstances  effectually  prevent  the 
increase  of  temperature  after  pitching  at  between  40® 
and  50**,  the  cover  will  not  be  absolutely  necessary, 
because  air  cannot  be  engaged  in  iiyurious  excess.  The 
principal  and  perhaps  only  definite  use  of  it  is  simply  to 
drop  it  on  when  it  is  found  necessary  to  curb  or  stop 
the  fermentation,  which  the  exclusion  of  the  air  would 
sufficiently  do.  In  this  case,  the  rim  should  dip  five  or 
six  inches  into  the  water,  the  more  effectually  to  cut  off 
the  supply  of  oxygen,  and  to  increase  the  pressure  of 
the  gases  on  the  must ;  and  means  can  easily  be  adopted 
to  maintain  the  pressure,  if  found  advisable,  during  the 
attraction  and  precipitation  of  the  yeast,  and  even  under 
racking. 

As  alcohol  does  not  combine  with  oxygen  from  the 
air  at  common  temperatures,  that  is,  at  temperatures 
which  in  fermentation  are  accounted  low,  or  beneath 
the  medium,  and  as  experience  shews  that  the  exclu- 
sion of  the  air  greatly  checks  the  fermentation,  these 
circumstances  constitute  the  reason  why,  when  the  heat 
is  much  reduced,  the  cover  will  not  be  needed ;  because 
the  alcohol  will  prevent  all  the  saccharum  from  being 
decomposed,  the  ferment  can  be  sent  downwards  by  pre- 
cipitation, and  the  ale  can  at  once  be  racked  off  bright, 
if  required.  When  the  cover  is  left  on,  the  heat  cannot 
rise  into  the  atmosphere ;  and  if  it  be  not  transferred 
through  the  sides,  and  carried  off  by  the  attemperating 
water  as  fast  as  it  is  generated,  it  must  accumulate  in 
the  must,  and  keep  it  a  few  degrees  higher  than  the 
abstracting  water ;  yet  the  use  or  absence  of  the  cover 
will  be  optional,  according  to  the  state  of  the  external 
atmosphere. 

Timid  people  may  object  to  fermentation  under 
ground,  through  apprehending  some  accumulation  of 
carbonic  acid  gas  in  the  vault,  which  may  have  a  ten- 
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dency  to  endanger  life ;  but  there  is  not  greater  risk 
here  than  in  any  other  confined  room,  as  the  gas,  by 
subsiding  upon  the  running  waters,  is  carried  off  in  the 
•draught  and  current.  In  breweries  of  the  usual  con- 
struction, there  are  on  record  several  awful  instances 
of  its  deadly  effects  upon  certain  brewers'  labourers  and 
others,  who  have  imprudently  ventured  into  vats  with- 
out ascertaining  whether  they  were  quite  clear  of  that 
noxious  gas  prior  to  their  descent.  The  usual  and  most 
certain  proof  of  its  presence  is  the  introduction  of  a 
light,  as  carbonic  acid  gas  will  not  support  combustion ; 
and  as  a  test  of  this,  if  a  lighted  candle  be  lowered  into 
a  vat  which  has  lately  contained  malt  liquor,  the  light 
will  instantly  be  extinguished  by  the  power  of  the  gas, 
in  the  absence  of  atmospheric  oxygen,  below  which  the 
former  sinks  by  its  own  gravity. 

To  countervail  the  dangers  and  consequences  hence 
arising,  the  assignment  of  the  province  of  examining 
these  vaults  to  a  careful  workman  of  sufficient  ability 
must  be  evident,  he  having  intelligence,  attention,  and 
thought,  superior  to  the  persons  usually  selected  in 
breweries  because  of  the  bone  and  muscle  which  they 
display  beyond  men  of  ordinary  strengtL  This  person 
vrill  have  the  especial  duty  of  clearing  the  water  and 
gas  from  the  tim-room;  and  to  facilitate  his  duties 
herein,  the  author  has  invented 

C^e  ^Pneumatic  lLiU:^xnttttax. 
As  the  subterraneous  fermenting-room,  when  not  situ- 
ated on  a  declivity,  or  where  a  natural  sloping  gaUery 
or  drainage  cannot  be  obtained,  will  be  liable  to  the  ob- 
jection of  insecurity  to  the  lives  of  the  men  there  en- 
gaged, notwithstanding  the  provision  of  pumps  and 
other  remedies  and  preventives,  inasmuch  as  they  may 
not  always  be  duly  worked,    therefore  to  render  the 
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place  both  healthy  and  safe,  bj  superseding  the  possi- 
bility of  any  such  evil  effects,  unless  from  the  men's 
own  gross  neglect,  let  a  lamp  be  fixed  near  the  doorway 
of  the  staircase  or  geometrical  shaft  leading  to  such  sub- 
terraneous room,  and  let  a  small  metallic  tube  or  air- 
pipe  be  attached  to  the  bottom  of  it,  long  enough  to 
reach  to  about  six  or  ten  inches  from  the  floor,  and  by 
this  contrivance  all  the  air  consumed  by  the  lamp  will 
be  supplied  from  below ;  then  it  must  be  clear  that  the 
air  suitable  for  combustion,  and  consequently  the  light 
so  circumstanced  and  affected,  will  cease  to  bum  as 
soon  as  the  gas  touches  the  orifice ;  for  as  carbonic  acid 
gas  is  heavier  than  atmospheric  air  in  the  proportion 
of  1527  to  1000,  as  soon  as  it  is  thrown  off  by  the  worts, 
it  will  accumulate  upon  the  floor  and  increase  in  depth 
until  it  reaches  the  low^er  end  of  the  air-pipe,  on  which 
the  dense  gas  will  act  as  a  valve,  and  prevent  the  admis- 
sion of  air  suitable  for  combustion. 

Having  taken  this  precaution,  all  persons  entitled  to 
enter  the  tun-room  will  possess  a  foreknowledge  of  the 
state  of  the  air ;  therefore  if  any  one  descends  into  the 
cave  when  the  lamp  refuses  to  bum,  he  does  so  at  his 
own  peril,  and  the  loss  of  such  a  person  to  the  conmiu- 
nity  will  be  something  like  that  of  a  madman.  A  lamp 
on  the  same  principle  as  the  former,  having  a  tube  that 
supplies  it  with  air  from  the  tun-room,  should  also  be 
fixed  in  the  engine-house,  or  within  the  stoker's  room, 
or  indeed  in  any  convenient  place  which  is  often  used, 
or  is  constantly  passed  by  the  stoker,  or  by  the  manager 
of  this  department,  who  will  have  a  duty  to  perform 
similar  to  that  of  a  tide-waiter,  or  a  pilot  stationed  at 
the  crossing  of  a  railway  with  a  common  road,  which 
will  be  to  refuse  admittance  at  improper  times ;  and  a 
beacon  of  the  same  kind  will  be  found  in  the  Calori- 
phagon,  for  that  being  supplied  with  air  upon  the  same 
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principle,  in  case  the  pumps  should  be  neglected  at  the 
time  when  the  men  are  engaged  below,  notice  of  such 
neglect  will  first  be  indicated  by  a  lowering  and  dis- 
coloration of  its  light,  until  ultimately,  when  the  gas 
has  increased  in  depth  till  it  has  reached  the  bottom  of 
the  pipe,  the  extinction  of  all  its  light  will  envelope  the 
workmen  in  darkness,  and  they  will  be  obliged  to  leave 
off  working  to  walk  out  of  the  reach  of  danger.  Thus  all 
hazard  arising  in  subterraneous  vaults,  constructed  without 
a  gravitating  drainage,  is  successfully  averted,  and  the 
men  can  perform  their  few  occasional  duties  within  it 
in  quite  as  much  security  as  in  the  old  establishments, 
and  in  greater  safety,  because  of  the  warning ;  and  when 
a  descent  below  the  bed  of  the  room  can  be  had,  which 
will  always  be  a  point  in  contemplating  a  new  erection, 
no  such  danger  can  arise  or  be  anticipated,  and  conse- 
quently none  of  these  precautions  can  be  at  all  neces- 
sary ;  and  besides  all  this,  the  alcohol,  unaffected  by  the 
vicissitudes  to  which  houses  of  the  ordinary  kind  are 
subject,  is  preserved  and  fixed  in  all  the  vigour  which 
appertains  to  its  character  and  constitution. 
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CHAPTER  XV. 

GENTLE  FERMENTATION. 

SKIMMING  PROCBSS— THB  TRBPIDAIOR—EBCLUSB  FBBMKNTnrO — ^RBQOIBITES 
— TUN-BOOM  ATTBMPERATOBS^NOBTHBBM  BBBWKBS  —  DOUBLB  SqUABES 
—  BENTLBIAN     SmBM  —  CBITIQUB  UPON  lT--C0BBBCnYB8 — ^FLATTENING 

— ubb's  PBiNapuB — habyib's  closb  gas  patent. 

Gentle  fermentation  is  a  calm  and  gradual  process, 
producing  natural  consequences  in  perfection,  and  then 
subsiding  into  quiescence,  just  as  the  case  is  with  all 
nature's  moat  exquisite  and  marvellous  productions: 
thus  daylight  and  darkness  come  on  by  degrees  ;  tides 
as  gradually  flow  and  ebb ;  flowers  and  all  vegetable 
families  bud,  gain  strength,  beauty,  and  maturity,  and 
silently  wane  into  oblivion ;  animals  wax  and  droop  by 
similar  steady  process ;  and  the  seasons  foUow  one  an- 
other almost  imperceptibly.  Fermentation  by  natural 
means,  however  new  as  a  brewing  measure,  though 
called  an  oxidation  according  to  the  phraseology  of  the 
modem  school,  is  progressive,  not  by  making  an  oxide 
of  the  alcohol,  because,  as  has  been  shewn  in  the  pre- 
ceding chapter,  that  cannot  be  done  under  the  condi- 
tions, but  is  an  oxidation  of  part  of  the  raw  worts; 
and  this  is  an  invariable  preliminary,  inasmuch  as  it  is 
self-agent,  or  the  wort  could  not  undergo  the  necessaiy 
decomposition  to  which  it  approaches  step  by  step  with 
certainty  and  precision.  The  glutin  of  Saussure,  or 
Ud>er   of  Einhof,  which  is  the  principal  nitrogenous 


NITBOGEN   IN   ACTION.  445 

matter  of  the  native  gluten,  being  actuated  by  an  in- 
nate and  sleepless  propensity,  is  among  the  first  consti- 
tuents to  decompose  by  absorbing  a  surcharge  of  oxygen 
from  the  atmosphere,  or  from  the  sugar,  as  the  consti- 
tuency may  allow,  and  to  commence  decaying.  This 
species  of  fermentation  produces  a  very  protractive  de- 
composition of  the  sugar,  mild  and  gentle  in  character ; 
and  the  accompanying  gluten,  which  only  is  decaying, 
takes  no  part  in  the  vinous  fermentation  of  the  sweet 
principle,  nor  can  the  action  of  the  decomposing  sugar 
alter  the  peculiar  species  of  change  which  the  gluten 
and  yeast  are  now  undergoing ;  thus  it  will  be  under- 
stood that  the  nitrogenous  matter  is  appropriating  to 
itself  the  oxygen  which  assists  in  its  decay,  while  the 
saccharum  is  dependent  on  the  desertion  and  progress  of 
decay  in  the  glutinous  compound.  By  this  novel  com- 
motion and  contagion,  which  it  spreads  everywhere  in 
its  existing  course,  the  klAer  is  made  to  assume  the  dias- 
tatic  property,  and  to  act  as  though  in  concert  with  it 
throughout  the  vinous  fermentation,  forming  alcohol, 
yeast,  and  carbonic  acid,  as  before  explained,  the  first 
being  intimately  united  with  the  water,  the  second  pre- 
cipitated to  the  bottom  of  the  vessel,  and  the  last  flowing 
away  with  the  running  stream. 

The  material  on  which  the  brewer  has  to  depend  for 
the  production  of  a  fermentation  purely  vinous  in  its 
nature,  is  his  saccharum,  no  other  being  capable  of  the 
conversion ;  and  this  remarkable  fact  is  a  good  argu- 
ment in  favour  of  either  preserving  the  diastase  from 
destruction  by  fire  after  it  leaves  the  mash-tun,  or  of 
making  the  most  of  it  there ;  for  we  have  before  shewn 
that  it  does  something  more  than  merely  break  the 
amylin  and  set  the  amidin  free ;  foid  notwithstanding 
that  a  species  of  saccharising  fermentation  precedes  the 
vinous    in   the  gyle  as  well  as  in  the  mash-tun,   the 
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alcoholic  production  from  sugar  so  formed,  and  appa- 
rently so  prematurely  decomposed,  is  not  so  copious,  or 
of  so  fine  a  quality,  as  that  made  from  ripe,  well^ 
matured,  and  perfect  saccharum. 

Although  the  remarks  now  further  offered  on  this 
head  might  be  generally  extended  to  the  extracts  of 
grapes  and  other  fruits  that  contain  the  essential  con- 
stituent, and  are,  upon  decomposition,  subject  to  the 
same  or  similar  laws,  and  will  bring  forth  kindred  issues, 
it  will  be  more  convenient  and  consistent  with  the 
object  sought,  to  confine  the  observations  that  arise 
chiefly  to  the  produce  of  malt  and  hops,  as  used  in  the 
brewery,  although  such  theoretical  and  practical  re- 
marks would  be  applicable,  with  very  trifling  modifica- 
tions, to  the  productions  of  the  vineyard,  the  garden, 
and  the  orchard ;  but  it  is  presumed  that  a  mental  view 
of  this  matter  will  easily  transfer  the  idea  to  the  foreign 
object. 

The  materials  considered  requisite  for  establishing  a 
correctly  vinous  fermentation  are  four:  sugar,  water, 
modified  heat,  and  a  little  yeast.  The  first  of  these, 
accompanied  by  gluten,  and  too  frequently  by  large 
quantities  of  unconverted  starch  and  starch  gum,  is 
plenteously  and  variably  supplied  from  the  mash  ;  the 
second  by  the  necessary  means  of  dilution  therein  ;  the 
third,  under  certain  limitations,  puts  all  the  particles  in 
motion  when  induced  by  the  fourth,  which  is  the  fer- 
ment itself,  posited  within  its  appropriate  sphere.  Thus 
constituted,  the  new  mode  of  fermentation  very  closely 
resembles  the  Bavarian  process,  so  clearly  and  scienti- 
fically described  by  Professor  Liebig,  with  the  exception 
that  in  lieu  of  exigencies  and  contingencies,  we  establish 
definite  and  fixed  principles.  The  British  public  ought 
to  feel  bound  in  gratitude  to  this  eminent  chemist  for 
the  information  his  labours  have  elicited  ;  and  in  justice 
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to  that  public,  as  well  as  in  support  of  the  present 
author's  own  peculiar  views,  he  gives  that  philosopher's 
investigations  and  opinions  as  an  act  of  triple  duty,  as 
often  as  the  extreme  novelty,  profundity,  or  significance 
of  the  subject  requires  concurrence  of  idea  to  give  due 
weight  to  its  importance.  Bouchardat's  experiments  will 
be  found  to  confirm  his  testimony,  where  he  lays  down 
the  doctrine  already  referred  to,  that  when  common 
yeast  is  put  to  wort  of  40°  to  45^  temperature,  a  tran- 
quil fermentation  takes  place,  depositing  at  the  bottom 
of  the  vessel  a  substance  which  will  excite  new  fermen- 
tation, and  that  when  repeated  several  times  succes- 
sively, the  ordinary  fermentation  graduates  into  the 
process  which  alone  forms  precipitated  yeast ;  the  yeast 
so  deposited  having  lost  the  property  of  exciting  fermen- 
tation in  the  common  way,  but  producing  that  other 
process  even  at  50''  R 

In  order  to  facilitate  a  comparatively  vigorous  fermen- 
tation in  saccharine  liquors  at  extremely  low  tempera- 
tures, such  as  from  a  multiplicity  of  obvious  reasons 
have  been  here  recounted  and  advised,  and  for  which 
other  reasons  have  to  follow,  a  certain  degree  of  motion 
amongst  the  constituent  particles  and  atomic  elements 
is  necessary.  In  ordinary  fermentations,  a  sufficient 
agitation  is  generally  produced  by  the  generation  of  an 
additional  amount  of  caloric,  and  the  universal  commo- 
tion that  it  causes  by  the  ascension  of  the  heated  parti- 
cles, aided  by  the  escape  of  gases  ;  but  in  such  fermen- 
tations as  evolve  little  heat,  it  is  requisite  that  the 
nitrogenised  matter  should  be  kept  by  artificial  means, 
such  as  occasional  agitation,  in  perpetual  contact  with 
the  sweet  parts  of  the  compound  ;  for  otherwise  its  glu- 
tinous portion  would  prematurely  coagulate  and  fall 
inert  to  the  bottom  of  the  tun,  leaving  an  ineflSciency  of 
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its  soluble  matter  in  the  must  to  complete  the  decom- 
position of  the  saccharum. 

In  lieu,  then^  of  the  usual  method  of  rousing,  the 
author  proposes  to  use  his  patent  light  implement  called 

tET^e  Crepiliator. 

This  internally  agitating  machine,  which  in  mechanical 
form  is  something  like  Captain  Carpenter's  submarine 
rotatory  propeller,  may  be  thus  described : — an  upright 
shaft  is  provided  with  a  handle  or  winch  at  its  top  end, 
a  projecting  blade  at  its  other  end,  and  another  blade  or 
two  on  the  same  shaft,  made  to  slide  so  as  to  suit  the 
depth  of  the  gyle,  each  blade  being  set  at  a  diflFerent 
angle  from  the  others,  so  that  when  in  action,  the  various 
directions  of  the  revolving  blades  impart  to  the  liquor 
an  active  commotion.  This  trepidator  having  been  placed 
within  the  fermenting  wort,  and  made  to  rest  upon  the 
bottom  of  the  square,  a  revolute  motion  is  given  to  the 
shaft  and  its  blades  by  turning  the  winch  with  one  hand, 
while  the  other  is  occupied  in  holding  the  frame  of  the 
machine  steady.  In  this  way  it  is  light  and  portable, 
can  be  used  in  every  part  of  the  square,  and  in  every 
portion  of  that  part,  as  may  be  foimd  desirable,  the 
bottom  blade  having  an  universal  joint,  adapting  itself 
to  any  angle  formed  by  the  inclination  of  the  shaft.  The 
ferment  will  thus  be  thoroughly  aroused  from  its  slum- 
ber, and  those  parts  of  it  which  have  not  lost  their 
vitality,  will  be  induced  to  resume  their  decomposing 
influence  on  the  remaining  sweet,  whose  more  rapid 
transformation  it  is  desirable  to  hasten.  Such  an  im- 
plement as  this,  the  price  of  which  wiU  not  exceed  a 
few  shillings,  it  will  be  proper  to  have  at  hand ;  but  the 
patentee  would  not  recommend  that  it  be  used,  except 
under  the  betokening  of  such  peculiar  circumstances 
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and  symptoms  as  in  a  measure  enforce  its  application 
as  necessary. 

Worts  fermented  at  the  proposed  low  temperature 
retain  their  own  native  air,  that  is,  their  carbonic  acid 
gas,  longer  and  in  greater  quantities,  the  process  being 
of  a  nature  so  calm,  from  the  absence  of  much  heat  and 
motion,  that  it  do^s  not  expel  the  globules  and  force 
them  away,  except  when  in  excess ;  having  no  opportu- 
nity for  escape  until  it  is  poured  into  the  goblet  or  cup, 
when  it  will  produce  a  brilliant  and  sparkling  appear- 
ance, equalled  only  by  its  delicious,  light,  aromatic,  and 
spirituous  properties. 

It  is  well  established  in  the  minds  of  those  who  derive 
correct  ideas  of  effects  from  the  investigation  of  causes, 
that  the  shorter  the  column  of  the  fermenting  fluids, 
the  less  is  the  pressure  on  the  lower  constituent  atoms 
of  the  mass,  and  with  the  greater  ease  do  its  elements 
move,  act  and  react  on  each,  other,  and  change  their 
constitution  by  partaking  of  the  new  arrangements  and 
properties  enforced  by  their  decomposition.  Upon  this 
principle  we  may  account  for  the  motive  of  the  Bava- 
rians in  adopting  the  wide  fermenting  vessel,  besides 
the  object  of  facDitating  the  absorption  of  oxygen  from 
the  atmosphere  by  the  gluten.  The  shallowness  of  the 
fermenting  tims  also  prevents  the  accumulation  of  su- 
perfluous caloric,  and  brings  the  main  body  of  the  wort 
into  contact  with  such  of  the  precipitated  yeast  as  may 
have  coagulated  and  fallen,  through  the  cooling  influ- 
ence of  the  attemperating  media. 

The  system  of  little  or  no  boiling  has  for  one  of  its 
chief  objects  fiEicility  of  fermentation  at  temperatures  ex- 
tremely low ;  and  no  good  opportunity  should  be  lost, 
nor  should  any  scheme  be  omitted,  in  carrying  out  the 
principle  to  its  greatest  and  most  advantageous  extent ; 
but  it  should  be  nevertheless  understood,  that  the  same 
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quantity  of  oarbonio  aoid  gas,  and  also  of  caloric,  is 
generated  in  low  fermentations  as  in  worts  attenuated 
at  any  higher  degrees  of  temperature,  provided  that  the 
former  and  ultimate  densities  are  equal,  or,  indeed,  in 
all  other  instances  of  similarity,  in  the  oonmiencement 
and  issue.  In  the  former  process  the  heat,  &c.,  is  absorbed 
and  removed  by  artificial  means;  but  in  the  latter  it 
appears  more  evident  from  being  allowed  to  accumulate, 
and  to  accelerate  the  process.  Hence  the  difference  of 
time  occupied  by  each ;  but  it  is  not  impossible  to  cause 
the  cool  fermentations  to  be  as  expeditious  as  the  others, 
were  the  end  desirable,  and  the  means  of  its  attainment 
as  demonstrable  as  futurity  may  disclose. 

In  summer  brewings,  the  trade  have  commonly  found 
it  advisable  to  attenuate,  so  as  to  insure  just  sufficient 
alcohol  to  check  a  further  decline  of  the  remaining 
saccharum ;  but  this  design  is  commonly  frustrated  by 
the  danger  of  the  whole  gyle  becoming  yeast-bitten,; 
and  it  often  happens  that  by  avoiding  this  one  calamity, 
they  incur  another,  and  perhaps  more  than  one,  such  as 
fretfulness,  cloudiness,  sweet  clamminess,  and  idtimate 
acidity ;  so  that  in  a  warm  atmosphere,  or  in  a  situ- 
ation affected  by  a  sudden  transition  or  variation  of 
caloric,  or  any  heat  above  65**,  the  attenuation  of  the 
saccharum  never  can  be  uniformly  perfect,  nor  can  the 
alcohol  be  secure  from  the  attacks  of  the  oxygen  ;  for 
the  ordinary  heat  of  pitching  the  worts  is  seldom  below 
56^,  and  this  of  itself  is  sufficient  to  decompose  the 
alcohol,  which  decomposition  increases  with  the  rising 
heat  of  the  fermenting  gyle,  which  in  some  cases,  as  has 
been  shewn,  exceeds  SO"";  whereas  by  the  plan  now 
proposed,  the  fermentation  will  be  closed  and  perfected, 
and  the  ales  can  be  racked  off  at  a  temperature  many 
degrees  lower  than  that  at  which  they  have  usuaUy  been 
pitched,  and  can  never  exceed  that  at  which  they  leave 
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the  refrigerator,  or  from  45""  to  52°.  There  is  little  dan- 
ger of  yeasty  ales,  or  of  extreme  injury  from  either 
high  or  low  heats,  in  the  breweries  of  experienced  and 
skilful  managers,  whose  wisdom  has  adopted  the  arti- 
ficial cooling  means  of  attemperators,  and  other  similar 
necessary  implements. 

As  the  fermentation  has  proceeded  with  little  varia- 
tion and  no  interruption,  and  as  the  alcohol  is  unmo- 
lested by  the  oxygen,  even  at  this  highest  heat  of  52**  F., 
and  as  the  very  limited  supply  of  heat  throughout  the 
process  causes  all  matter  which  favours  acetification  to 
become  insoluble,  and  consequently  harmless,  and  of 
easy  ejectment  or  precipitation,  so  are  the  liquors  drawn 
off  uncontaminated,  either  by  yeast  or  by  acidity.  Such 
fermentations  are  also  out  of  the  influence  of  light, 
electric  action,  and  the  circulation  of  varying  currents 
of  air.  The  aromatic  oil  generated  during  the  fermen- 
tation is  also  retained,  thus  increasing  the  pungency 
and  spirituosity  without  additional  materials.  The  al- 
cohol formerly  lost  being  converted  into  acid  or  ether, 
the  necessity  for  an  enlarged  quantity  to  be  produced  to 
shield  the  acrid  taste,  and  to  ward  off  acidity  as  long  as 
possible,  is  all  saved  here,  so  that  fewer  materials  also 
are  wanted  to  make  beer  of  the  same  strength.  This 
stands  fiilly  exemplified  already ;  in  addition  to  which, 
the  author  can  verify  that  this  kind  of  fermentar 
tion  has  often  been  practised  upon  worts  from  22  to 
361b6.  per  barrel,  which  had  been  extracted  and  hopped 
according  to  the  new  theory  as  here  established ;  that 
the  heat  of  the  fermenting  gyle  never  exceeded  45^ ; 
that  the  attenuation  was  in  every  instance  much  lower 
than  on  the  ordinary  plan  of  fermentation,  the  time  of 
the  process  having  varied  with  the  density  of  the  wort, 
and  occupied  from  two  to  four  weeks  in  each  case  ;  and 
that  the  ale  so  produced  is  brilliant  and  highly  spirituous, 
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and  veiy  rich,  though  not  in  the  manner  called  luscious. 
Indeed,  experience  proves  that  ales  brewed  upon  these 
principles,  are  the  most  manageable  during  any  part  of 
the  process,  and  are  capable  of  the  nicest  modification 
either  in  flavour  or  in  spirituosity. 

'^  Nor  wAiiting  is  the  brown  October,  drawn 
Mature  and  perfeet  from  the  dark  retreat 
Of  thirty  years ;  and  now  his  honest  fount 
Fhunes  in  the  light  refulgent,  not  afraid 
E'en  with  the  vineyard's  best  produce  to  vie." 

Thus,  then,  is  perfected  in  greater  security,  a  purely 
vinous  fermentation ;  and  the  correctness  of  the  fore- 
going will  be  further  substantiated  if  we  consider  that 
the  lower  we  keep  the  heats  of  the  fermenting  tuns 
during  the  whole  process,  provided  that  the  ultimata 
transformation  of  the  sugar  is  as  perfect  as  we  wish, 
and  its  transparency  speedily  secured,  the  finer  and 
sounder  will  be  the  ales  of  such  worts,  and  the  longer 
they  will  retain  their  fresh  and  spirituous  qualities.  On 
the  contrary,  the  higher  the  heat,  the  more  rapid  the 
fermentation,  and  the  more  are  the  most  volatile  parts 
of  the  beverage  dissipated  with  the  carbonic  acid,  whereby 
its  flavour  and  strength  are  not  only  deteriorated,  but 
may  be  totally  lost ;  for  the  capacity  of  the  air  above 
and  around  the  tun,  is  increased  and  rendered  fitter  for 
the  attraction  and  absorption  of  the  spirituous  vapour 
and  fine  aroma^  by  the  radiating  heat  of  the  tun  itself 
Even  after  such  ales  are  bright,  and  they  will  not  at  all 
times  readily  become  so,  they  wiQ  be  far  inferior  in 
strength  and  flavour,  and  in  every  keeping  quality,  to 
those  fermented  in  cooler  situations,  and  at  a  lower  heat 
The  higher  the  heat  of  the  tun,  the  more  numerous  are 
the  particles  of  yeast,  &c.,  held  in  solution,  and  the 
more  firmly  are  they  incorporated  with  the  liquor,  and 
hence  its  turbidity  and  one  cause  of  its  early  sourness. 
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Should  the  pump,  or  other  machine  for  changing  the 
air  of  the  vault,  be  wrought  longer  than  experience 
finds  necessary,  and  such  can  only  be  the  case  when  all 
the  carbonic  acid  gas  has  been  removed,  such  over -work 
of  time  and  waste  of  labour  bring  too  much  external  air 
to  occupy  the  subterraneous  precincts,  and  thereby  for 
the  time  to  raise  or  depress  the  temperature  of  the 
room,  and  to  cause  a  consequent  fluctuation  in  the  fer- 
menting temperature  and  process  by  disturbing  their 
equilibrious  constancy: — ^it  is  only  necessary  to  say, 
that  an  experienced  person  will  avoid  repetitions  of  that 
practice  as  much  as  possible,  by  preventing  any  accu- 
mulation of  noxious  gas  upon  the  floor,  as  directed  in 
the  preceding  chapter,  page  441. 

TuN-EOOM  ATTEMPEEAT0R& — In  reviewing  the  various 
improvements  brought  into  the  brewery  prior  to  1841, 
the  introduction  of  attemperators  into  the  fermenting 
vessels  must  be  considered  the  greatest  and  most  valu- 
able. The  first  was  introduced  by  Dr.  Shannon  in  1808, 
and  is  now  called  the  "  Portable  Book , Attemperator ;" 
the  idea,  however,  gave  rise  to  a  variety  of  shapes  and 
contrivances,  till  after  the  lapse  of  a  few  years,  for- 
tunately for  the  public,  competition  in  the  brewing 
world  increased,  and  their  utility  became  better  imder- 
stood,  but  not  till  lately  did  they  become  generally 
known.  Those  now  in  most  common  use  are  coils  of 
copper  tubing  coated  with  tin,  fixed  upon  brackets  or 
upright  iron  standards,  12  or  20  inches  from  the  sides 
of  the  interior  of  the  rounds  or  squares  in  which  they 
are  inserted ;  but  they  are  all  inadequate  to  the  pur- 
poses for  which  they  are  intended,  though  capable  of 
being  enlarged  in  their  dimensions,  applications,  and  use; 
this  is  owing  to  their  limited  length,  their  cooling  me- 
dium, which  is  their  surfikce,  not  being  adapted  to  carry 
out  the  principle  of  extracting  the  caloric  in  sufficient 
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quantities,  and  of  overcoming  the  influence  of  the  ex- 
ternal atmosphere  in  a  decLaive  and  effectual  manner. 
Of  these  attemperators,  some  notice  has  been  taken  in 
Chapter  XI,  of  this  work,  p.  346,  &c. ;  and  there  are 
some  others  which  admit  of  the  two  following  improve- 
menta  Instead  of  merely  conveying  the  cold  liquor 
into  the  body  of  the  fermenting  fluid,  and  thence  directly 
away  to  waste,  they  should  be  made  stronger,  to  enable 
them  to  withstand  a  greater  pressure  from  the  column 
of  water  that  may  press  upon  them,  if  carried  up  to 
a  back  placed  abova  The  cold  liquor  should  be  let  in 
near  the  bottom  of  the  tun,  and  circulate  its  course 
upwards  through  the  yeasty  head,  a  few  feet  above 
which  the  tube  ought  to  take  a  horizontal  zigzag  form, 
and  ultimately  continue  a  direct  course  upwards,  into  a 
second  liquor-back ;  by  which  extension  of  the  cooling 
means  the  heated  carbonic  acid  gas  and  atmospheric  air, 
&c  &c.,  convened  or  hovering  above,  would  be  cooled, 
condensed,  and  rendered  similar  in  effect  to  a  natural 
favouxable  season,  less  attractive  and  absorbent  of  the 
spirituous  and  aromatic  vapours  brought  over  by  the 
ascending  caloric,  which,  under  circumstances,  escape 
from  the  gyle  in  warm  weather  in  no  small  quantities, 
to  the  impoverishment  of  the  wrticla 

The  principle  can  be  carried  out  to  stUl  greater  ad- 
vantage, and  more  economically,  on  the  erection  of  a 
new  plant,  as  follows : — In  districts  where  large  slabs  of 
good  durable  stone,  free  from  iron,  come  under  the  price 
of  slate,  they  may  be  employed  in  the  construction  of 
cubical  vessels  of  a  convenient  size,  having  all  their 
dimensions  equal  and  their  strength  uniform ;  because 
then,  as  observed  in  Chap.  XIV.,  the  minimmn  of  sur- 
fSsu^e  contains  the  maximtmt  of  capacity.  In  the  middle 
of  the  upper  face  of  each,  let  a  man-hole  be  cut ;  on  the 
margin  of  each,  t>lace  a  tinned  copper  tube,   strongly 
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flanged,  of  about  two  feet  in  diameter,  and  of  the  same 
length,  and  fasten  it  down  by  bolts  and  nuts  of  the 
same  metal  The  tun  will  now  resemble  a  square  black 
bottle,  with  a  roimd  white  neck.  Now  envelope  this 
cube  within  another  parallelopipedon  of  the  same  ma- 
terial, but  8  or  10  inches  wider  than  its  outside  each  way, 
and  about  30  inches  deeper,  keeping  their  bottoms  and 
sides  4r  or  5  inches  apart  by  means  of  slate  or  other 
strips,  so  arranged  as  to  give  a  proper  circulating  direc- 
tion to  the  water  intended  to  flow  under,  and  completely 
round,  all  the  six  sides  of  the  inner  vessel,  when  con- 
taining wort.  About  20  inches  from  the  top  of  the 
larger  square,  insert  within  it  a  horizontal  partition, 
which  shall  preserve  a  cavity  of  4  or  6  inches  deep 
above  the  upper  surface  of  the  inner  square,  through 
which  partition  the  copper  cylinder  will  now  protrude, 
and  its  over-surfiBee  will  be  on  a  level  with  that  of  the 
outer  square,  the  uppermost  part  of  which  will  now  con- 
stitute a  harwrmfe^  18  or  20  inches  deep,  and  having 
the  full  area  of  the  square,  as  in 
the  annexed  diagram,  where  oa 
represents  the  barm-safe,  h  the 
man-hole,  c  the  wort-square,  and 
di  the  water-space. 

In  the  bottom  of  the  barm-safe, 
and  leading  into  the  inner  square, 
let  a  tube  or  two  be  placed,  with 
valves  opening  outwards.  When 
in  use,  this  double  fermenting  ves- 
sel will  then  enable  the  operator  completely  to  envelope 
his  worts  in  water,  and  to  keep  them  in  subjection. 
The  projecting  man-hole  may  now  have  a  loose  cap  or 
cover,  deep  enough  to  drop  into  the  barm  on  the  safe, 
and  it  will  be  found  of  good  service  after  the  fermenta- 
tion is  over. 


_     I. 
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This  square  is  like  those  that  are  used  to  such  notable 
advantage  by  the  great  Yorkshire  brewer,  Mr.  Bentler, 
whose  establishment  is  near  Rotherham,  and  bj  a  few 
others  in  his  neighbourhood,  who  have  endeavoured  to 
follow  in  his  extraordinaiy  and  successful  path ;  except 
that  it  is  an  additional  improvement  by  introducing  the 
cover  and  the  horizontal  water-course  imdor  the  barm- 
safe  and  on  the  head  of  the  must  No  little  art  and 
practice  are  essential  to  working  attemperators  of  the 
simplest  kind,  and  yet  greater  skill  is  wanted  to  manage 
the  double  square  than  any  other  species.  The  brewers 
in  the  north  may  be  supposed  to  have  understood  their 
calling  better  than  others,  from  having  thus  availed 
themselves  of  the  advantages  derivable  from  the  use  of 
low  fermenting  heats,  though  many  of  them  have  hitherto 
been  obliged  to  work  their  gyles  at  many  degrees  higher 
than  can  be  recommended;  for  these  squares  are  of  little 
advantage  if  any,  where  a  deficiency  of  spring-water  is 
experienced.  In  this  case,  the  Bentleyites  would  find 
the  horizontal  portable  attemperator  preferable,  as  it 
economises  water,  and  is  more  immediate  in  its  effects ; 
instead  of  seeing  which,  the  high  heats  which  they  can- 
not possibly  restrain  within  due  compass,  dissipate  the 
most  valuable  parts  of  the  liquor  by  an  excited  evapora- 
tion, those  parts  being,  as  elsewhere  shewn,  the  most 
volatile ;  therefore,  the  advocates  of  such  a  plan,  under 
such  circumstances,  instead  of  creating  the  lightest  and 
purest  alcohol,  implant  that  radical  cause  of  acidity, 
that  foe  to  spirituosity,  atmospheric  oxygen.  The  like 
result  is  especially  evident  to  observers  who  use  settling 
backs,  and  when  the  atmosphere  is  in  its  most  recipient 
state,  or  in  warm  weather,  though  the  article  may  have 
subsided  to  its  cool  and  frill  quiescence. 

But  these  schemes,  taken  as  a  whole,  are  invaluable 
under  proper  management,  if  only  in  their  minor  appli- 
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cation  of  rectifying  any  misfortune  that  arises  from 
neglect,  impatience,  or  accident,  in  the  pitcUng  heat, 
or  extreme  or  sudden  atmospheric  changes ;  as  water 
maybe  employed  either  hot  or  cold,  as  occasion  requires. 
Although  the  metallic  tubes  and  mineral  passages  are 
nearly  allied  in  principle,  the  use  of  them  by  their  re- 
spective managers  is  dissimilar;  and  moreoyer,  both 
parties  vary  in  their  management,  according  to  the  cir- 
cumstances of  talent,  custom,  necessity,  and  so  on.  Still 
a  brief  description  of  that  which  is  conceived  to  be  the 
most  consistent  and  successful  course  of  practice  under 
these  two  systems  may  be  necessary. 

First,  as  regards  the  tubular  attemperator:  the  flavour 
of  malt  liquors  depends  as  much  upon  the  degree  of  heat 
experienced  during  the  fermentation,  as  upon  any  other 
distinct  cause,  the  quality  of  malt  and  hops  not  ex- 
cepted ;  for  the  more  boisterous  and  violent  the  heat 
becomes,  the  ranker  and  more  arid  is  the  flavour,  and 
mce  versdy  mildness  produces  mildness.  Those  who  de- 
pend upon  nature  in  her  mood  of  frolicsome  or  stubborn 
instability,  therefore,  and  work  without  any  attempe- 
rator,  can  seldom  make  a  full  flavour,  with  a  sufficient 
degree  of  spirit  in  their  ales,  during  the  warmer  months 
of  the  year ;  but  with  a  good  apparatus,  instead  of  sub- 
mitting to  the  external  influence  of  a  hot  atmosphere, 
the  redundant  heat  accumulated  by  the  vigour  of  the 
fermentation  can  be  extracted,  a  gradual  decomposition 
of  the  worts,  at  a  comparatively  moderate  and  seciu*e 
temperature,  can  be  effected,  and  an  article  tolerably 
uniform  in  flavour  can  be  ensured  at  all  seasons.  Imme- 
diately after  the  vinous  action  has  commenced,  cold 
liquor  may  be  passed  in  a  gentle  and  regular  stream 
through  the  attemperator,  just  £a>st  enough  to  allow  the 
generating  heat  constantly  to  have  the  ascendency,  and 
to  increase  at  the  rate  of  one  degree  for  every  three  or 
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four  pounds  of  attenuation  in  ales  of  moderate  strength ; 
and  for  the  stronger  brewings  it  may  be  necessaiy,  and 
probably  more  convenient,  that  the  heat  should  increase 
yet  a  little  faster;  but  the  cleansing  point  will,  of 
course,  depend  upon  destination  as  well  as  strength: 
if  for  immediate  consumption,  it  will  not  be  fsur  wrong 
to  fix  it  at  from  2lba  to  41ba  below  one-half  of  the  ori- 
ginal density.  When  the  proper  period  has  arrived, 
and  where  the  place  affords  plenty  of  square-room  and 
water,  the  skimming  process  can  be  safely  commenced, 
and  with  advantage,  or  the  fermentation  can  be  finished 
in  the  square  by  skimming  off  the  yeast  tolerably  dean, 
occasionally  repeating  the  operation  during  the  following 
18  or  24  hours,  and  the  cold  liquor  must  also  be  turned 
off  until  2  or  3  lbs.  more  are  attenuated,  and  then  the 
processes  of  skimming  and  fermentation  ought  to  ceasa 
Recourse  must  again  be  had  to  the  attemperator,  and 
the  heat  of  the  gyle  must  be  reduced  as  much  as  pos- 
sible, so  that  the  suspended  yeast  may  now  fall  to  the 
bottom,  and  in  a  day  or  two  more  the  gyle  will  be  fit  to 
cleanse,  or  rather  to  rack,  the  skimmer  and  cold  water 
having  cleansed  it  already;  therefore,  it  may  at  once 
be  put  into  the  casks  to  be  sent  out. 

This  is  the  principal  object  of  cooling  as  low  and  as 
speedily  as  possible,  though  in  winter  time  care  should 
be  taken  not  to  cool  below  40**  after  the  fermentation 
has  closed ;  for  although  the  temperature  of  the  store 
may  affect  it,  yet  the  excitable  yeast  is  not  present  in 
quantities  that  can  cause  immediate  mischief  or  render 
the  necessity  of  leaving  the  bungs  or  shives  out  as  long 
as  is  usually  done,  to  prevent  fretfrilness,  and  to  secure 
early  and  permanent  transparency. 

Second,  as  regards  ike  double  square  more  generalk/. — 
The  working  of  this  utensil  need  not  vary  much  from 
the  preceding  course,  yet  the  system  pursued  by  the 
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Yorkshire  brewers,  who  originated  it,  and  unhesitatingly 
follow  it  at  the  present  day,  is  essentially  different,  their 
worts  seldom  being  pitched  higher  than  60'' ;  and  it  is 
customary  with  some  of  them  to  pitch  them  in  a  common 
square,  placed  above  the  double  one,  and  there  to  keep 
them  until  the  fermentation  has  commenced,  before 
they  lower  them  into  the  latter;  and  from  this  top 
square  they  fill  up  the  lower,  as  occasion  seems  to  re- 
quire, and  always  near  the  close.  The  ales  in  general 
consumption  with  them  average  26  lb&  per  barrel  at 
pitching,  and  about  8  lb&  when  bright,  according  to 
Long,  or  Dring  and  Fage,  the  heat  of  the  fermenting 
mass  seldom  being  allowed  to  exceed  62^  When  the 
attenuation  is  perfect,  they  use  a  vast  quantity  of  cold 
well  water,  and  aim,  if  possible,  to  reduce  the  heat 
down  to  between  64°  and  66*",  and  there  to  keep  it 
until  the  article  is  racked  for  sending  off.  Where  the 
squares  are  in  sufficient  number,  a  small  store-room 
suffices. 

These  are  the  principal  features  of  their  practice, 
which  those  who  never  adopted  similar  artificial  means 
would  deem  tardy ;  but  though  a  little  slow,  the  process 
is  certainly  sure,  and  is  not  so  slow  as  the  undisturbed 
Scottish  mode  in  general,  the  Yorkshire  fermentations 
seldom  occupying  above  a  week.  The  large  quantity  of 
cold  water  necessary  to  extract  the  caloric  from  the 
gyle,  is  perhaps  an  obstacle  in  many  situations,  and 
especially  where  the  bulk  is  large ;  for  it  is  not  always 
an  easy  task  to  bring  the  temperature  even  to  within 
5°  of  the  heat  of  the  water,  except  in  cold  seasons.  The 
men  who  have  the  management  of  this  department  find 
it  necessary,  at  a  certain  stage  of  the  process,  to  stimu- 
late the  fermentation  from  time  to  time  by  lifting  the 
valve  in  the  safe,  and  letting  down  the  yeast  which 
issued  from  the  man-hole,  and  has  accumulated  on  the 
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safe ;  and  at  the  same  time  they  draw  up  to  the  top, 
hy  means  of  long  light  portable  pumps,  the  yeast  that 
has  subsided,  and  with  it  a  quantity  of  the  must ;  it 
then  falls  upon  the  barm-safe,  and  finds  its  way  down 
through  the  valve  openings  into  the  square  again,  and 
thus  the  contents  of  the  square  become  aerated,  their 
once  quiescent  particles  are  deranged,  and  the  decom- 
position is  invigorated.  This  apparently  desperate  state 
of  excitement  is  kept  up  as  intervals  require  its.  renewal, 
nearly  till  the  close  of  the  attenuation,  when  the  valves 
are  shut  down,  and  the  man-hole  is  kept  sufficiently  fiill 
for  the  must  to  be  nearly  on  a  level  with  the  barm 
bottom.  The  safe  receives  the  barm  unmolested,  and 
when  it  subsides  and  solidifies,  and  its  accompanying 
liquor  is  fine,  the  valve  is  lifted,  and  the  liquid  runs 
into  the  square  again,  leaving  the  barm  behind. 

The  remarks  of  a  Scotch  writer  on  the  influence  of 
electricity  apply  here,  as  they  undoubtedly  contain 
truth,  and  his  advice  to  isolate  all  vessels  containing 
vinous  liquors  is  good ;  it  is  therefore  wise  to  roll  the 
casks  on  strips  of  wood,  instead  of  the  floors  of  store- 
rooms ;  but  if  metals  are  such  dangerous  conductors  or 
generators  of  galvanism,  as  he  avers  on  the  authority  of 
another  noted  writer,  the  metallic  attemperators  aro  ad- 
vantageously superseded  by  the  cavity  formed  between 
the  two  cubes  of  the  double-square  vat,  and  their  tubes 
are  out  of  the  way  of  the  cleansing  broom  and  mop, 
unless  precautions  are  taken  to  avoid  improper  com- 
binations of  materials  in  their  construction. 

The  Bentleian  system  is  extolled  by  all  practical  men 
who  have  had  the  good  fortune  to  become  acquainted 
with  it ;  yet  it  is  not  wholly  unattended  by  the  troubles 
common  to  other  brewers  during  the  warmer  months  of 
the  year,  though  the  extent  of  difficulty  is  not  so  great 
as  usual.    It  is  undoubtedly  the  most  economical  and 
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least  irksome  process  yet  practically  adopted  upon  a  large 
scale ;  and  (respect  being  paid  to  original  density  and 
ccBteris  parOms)  the  beverage  which  it  produces  contains 
the  greatest  quantity  of  alcohol  and  carbonic  acid  gas,  and 
keeps  fresh  and  brisk,  and  in  general  good  condition, 
longer  than  any  other  brewed  in  this  country. 

Admirable  as  these  schemes  are,  in  comparison  with 
the  old  and  worn-out  chance-work  of  fermentation,  yet 
we  must  admit  that,  after  all,  they  are  but  poor  and 
costly  substitutes  for  the  unerring  laws  of  placid  nature 
under  such  favourable  circumstances  as  constancy  in  cli- 
mate and  temperature,  or  as  a  subterranean  fermenting 
vauUy  where  the  water  will  work  into  a  drink  of  the 
finest  and  most  exhilarating  quality,  without  either 
risk,  stimulants,  restrictions,  or  trouble;  dispensing  with 
no  small  share  of  that  tormenting,  painful,  and  wasting 
anxiety,  which  falls  to  the  lot  of  every  practical  brewer 
who,  to  the  best  of  his  too  often  inadequate  means, 
knows  and  does  his  duty  to  himself,  his  employers,  and 
the  public. 

A  custom  prevails  with  many  who  use  the  skimmer, 
as  with  others  who  cleanse  into  pontoes,  of  employing 
wheat-flour  mixed  with  salt,  to  be  wrought  into  the 
gyle  after  the  first  or  second  skimming ;  the  professed 
object  with  some  being  to  stimulate  the  fermentation, 
and  create  carbonic  acid  gas  to  float  the  barm  upwardly, 
while  others  consider  it  to  have  just  the  opposite  effect 
of  retarding  the  ftirther  progress  of  the  fermentation ; 
and  recently,  a  few  have  abandoned  the  flour  to  sub- 
stitute bean-meal,  each  in  his  own  view  supposing  the 
latter  to  have  a  better  effect ;  though  of  these  two  ma- 
terials, from  their  widely  different  constituents,  as  pub- 
lished at  p.  28,  and  subsequently  explained,  they  appear 
to  know  exceedingly  littla  Doubtlessly,  as  a  reviver  of 
decomposition,  wheat  has  the  advantage,   because  it 
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contains  a  large  quantity  of  the  necessary  constituent 
gluten,  which  acts  as  a  ferment  on  the  unattenuated 
mucilage,  &a  of  the  must ;  but  beans,  on  the  contraiy, 
as  has  been  examined  into  at  p.  55,  appear  to  be  desti- 
tute of  this  azotised  ingredient ;  therefore,  whatever  be 
the  value  of  the  assistance  given  by  this  meal  when 
decomposing,  it  must  chiefly  depend  upon  its  meagre 
supply  of  albumen ;  and  peas,  composed  of  C.  35*74, 
BL  5-4,  N.  &  C.  39-37,  ashes  349,  water  16,  per  cent, 
are  so  much  like  beans  in  their  composition,  that  their 
disqualification  appears  as  pronounced  at  p.  54.  Salt  is 
a  retarder  of  the  process,  therefore  it  cannot  answer 
the  designs  of  both  parties  alike ;  indeed,  were  the 
gentlemen  who  use  either  to  examine  the  constitution 
of  the  yeast  that  succeeds  this  corrective  addition  and 
rousing  of  theirs,  they  would  perhaps  discover  for  the 
first  time,  that,  besides  the  glutinous  composition  of  the 
extract,  it  consists  of  nearly  the  whole  of  the  flour  or 
meal  so  united.  The  gases  disengaged  from  the  must 
by  the  mechanical  agitation,  seize  immediately  upon  the 
particles  of  the  floating  flour,  and  adhere  to  them,  buoy- 
ing them  up  so  rapidly  at  the  surface,  that  no  time  is 
afibrded  for  their  decay,  or  even  for  their  saturation, 
neither  at  the  same  time  does  much  yeast  come  up  with 
them.  In  short,  the  utility  of  either,  with  whatever 
agitation  it  may  be  used,  is  altogether  questionable, 
so  much  so,  that  the  author's  experience  convinces  him 
that  he  is  better  without  the  trouble,  risk,  and  expense 
of  them.  According  to  Booth,  sai  prv/nella,  mixed  with 
wheat  flour,  is  used  at  cleansing  to  promote  the  dia- 
charge  of  yeast,  or  previously  to  prevent  languor. 

Many  London  brewers  of  the  first  respectability  an- 
nually waste  loads  of  one  or  other  of  these  alleged  cor- 
rectives, evidently  to  their  own  detriment,  and  they 
are  well  known   to  be  wedded  to  the   practice,    and 
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are  accordingly  enamoured  of  it ;  therefore  he  may  yet 
expect  from  some  of  the  fraternity  more  byeblows  than 
compliments  of  credit  for  continuing  to  expose  their 
thoughtlessness,  and  has  only  to  echo  his  former  reply, 
gauntlet  still  in  hand, — ^*  Lay  on,  Macduff." 

We  will  conclude  this  chapter  with  a  description  of 
the  new  patent  which  is  applicable  to  it  in  some  of  its 
bearings.  The  patent  was  issued  in  November,  1842, 
to  Arthur  Harvie,  Esq.,  of  Wilmington  Square,  in  the 
coimty  of  Middlesex,  for  "  a  method  of  conducting  vinous 
fermentation  in  close  vessels,  in  such  a  manner  that  the 
gas  evolved  may  be  conducted  under  and  into  liquids 
undergoing  fermentation ;  and  the  gas  may  be  further 
usefully  employed  by  being  conducted  under  and  into 
liquids  requiring  to  be  saturated  with  carbonic  acid." 
The  apparatus  is  as  set  forth  in  the  subjoined  abstract 
of  the  Specification,  and  is  called,  from  the  name  of 
the  inventor, 

Harvie's  Patent. — In  the  drawings  annexed  to  the 
Specification,  1.  Four  tuns  or  vessels  appear  as  if  placed 
in  a  direct  row,  of  which  Nos.  1,  2,  3,  are  fermenting 
tuns  or  vats,  and  No.  4  contains  water,  solution  of  pot- 
ash, solution  of  subacetate  of  lead,  or  any  other  fluid  or 
combination  of  fluid  matter  which  the  operator  may 
wish  to  charge  with  carbonic  acid,  which  may  be  a  tub, 
a  vat,  a  hogshead,  or  any  other  vessel  The  inventor 
prefers  having  three  vessels  of  the  first  description, 
which,  we  presume,  work  triangularly,  but  any  other 
number  may  be  used  where  found  convenient. 

2.  The  heads  of  the  vessels  have,  of  course,  holes  in 
them,  to  admit  the  fluids  to  be  fermented,  and  are  made 
large  enough  to  permit  their  cleansing  to  be  carried  on 
within  them,  and  so  contrived  that  they  can  be  shut 
air-tight.  Within  these  orifices  air-tight  pipes  for  the 
conveyance  of  the  carbonic  acid  gas  fit)m  one  vessel  to 
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another  (constructed  thus  to  receive  it  freely,  as  it  is 
ejected,)  are  inserted,  so  fixed,  that  they  may  be  readily 
taken  apart  and  cleansed  whenever  necessary,  and  ar- 
ranged thus :  each  commences  at  the  top  of  one  of  the 
three  or  other  number,  and  descends  thence  into  the 
body  of  the  fluid  fermenting  in  another,  as  from  No.  1 
into  No.  2,  from  No.  2  into  No.  3,  and  from  No.  3  into 
No.  1  again,  or  according  to  the  number  in  the  circuit, 
which  is  completed  at  the  vat  where  the  series  com- 
menced, and  the  gaseous  contents  evolved  in  the  whole 
range  and  here  collected,  empty  themselves  in  like  man- 
ner into  No.  4,  or  isolated  vessel,  which  may  be  open  or 
close,  as  the  destination  of  the  gas  may  require.  These 
pipes  may  be  made  of  tinned  copper,  or  any  other 
material  fit  for  the  purpose. 

3.  This  last  pipe,  which  is  for  the  express  purpose  of 
clearing  away  the  carbonic  acid  gas  from  the  fermenting 
must  into  the  vessel  placed  for  its  reception,  must  be  of 
such  length,  and  the  receiving  vessel  must  be  so  sta- 
tioned, that  the  exit  end  may  reach  lower  than  those 
of  the  former  pipes,  by  which  means  the  pressure  of  the 
carbonic  acid  gas  in  that  direction  will  be  greatly  in- 
creased, and  the  effect  will  be  the  accumulation,  in  one 
focus,  of  a  greater  volume  than  is  obtained  by  any 
ordinary  process. 

4.  When  the  fermentation  is  over,  which  will  last  the 
usual  time,  the  tuns,  &c.  may  be  emptied  at  their  bot- 
toms, or  by  any  convenient  means  as  heretofore,  but 
they  must  be  filled  to  within  18  inches  of  their  brims ; 
and  to  prevent  any  passage  of  the  fluid  from  vessel  to 
vessel  when  over-filled,  some  care  will  be  requisite ;  so 
that  to  work  this  invention  to  the  greatest  advantage, 
the  fermentation  must  be  conducted  at  the  lowest  tem- 
perature possible,  as  it  is  desirable  to  evolve  the  carbonic 
acid  gas  as  slowly  as  can  be  done. 
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The  advantages  arising  from  this  management  of  the 
vinous  fermentation  by  means  of  close  vessels,  and  caus- 
ing the  gas  to  be  again  conveyed  into  the  fluids  whence 
it  was  evolved,  as  above  described,  consist  in  producing 
a  fuller  and  more  complete  decomposition  of  the  matter 
subjected  to  the  fermentation,  thereby  obtaining  a  greater 
quantity  of  spirit,  through  the  gas,  especially  towards 
the  close,  being  returned  and  compelled  to  pass  and 
repass  into  and  from  the  parts  of  the  fluids  under  pro- 
cess before  it  flnally  escapes,  so  that  it  becomes  a  very 
beneficial  agent  in  fiilly  fermenting  the  fluids,  in  addi- 
tion to  its  being  collected  for  after-employment. 

The  patentee  claims  the  merit  of  having  thus  in- 
^  vented  a  new  and  improved  mode  of  conducting  the 
vinous  fermentation  in  close  vessels,  and  will  not  con- 
fine himself  to  any  precise  details,  but  to  the  peculiar 
character  of  his  invention,  of  which  the  above  is  an 
outline. 
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CHAPTER  XVL 

RAPID   FERMENTATION. 

CONTRARY  EFFECTS — ALDEHYDE  ANALTTICALLT  CONSIDERED — ^ACETIC  ACID 
AND  ALEGAR— OPINIONS  AND  TE8IB — MORE  ILL  EFFECTS  OF  HEAT — AL- 
COHOL ANNIHILATED — ATOMS  OF  SPIRITDOSITT — O0MPABI8ON  OF  STSIEH8 
— ham's  YINEGAR— LONDON  SAPIENCE— ATTENUATION  PERFBCTKD— BRI- 
TISH MALT  CORDIALS  AND  WINES. 

Having  now  shewn  the  effects  of  moderate  temperature 
in  the  vat  or  gyle-tun,  we  may  thence  proceed  to  ex- 
amine that  species  of  fermentation  which  is  commonly 
termed  acetous,  with  the  causes  of  its  production. 
Vatted  ales,  as  well  as  new  wines,  that  have  been  fine 
in  the  winter,  often  undergo  a  secondary  and  more  ex- 
peditious fermentation  on  the  approach  of  summer,  or 
rather  an  increased  action,  because  the  fermentation,  if 
properly  conducted,  has,  in  fact,  never  entirely  ceaaed ; 
and  hence  the  cloudiness  of  beer  at  certain  points  of  its 
progress  that  have  occurred,  under  the  most  feivourable 
circumstances,  even  as  now  conducted ;  hence,  too,  the 
incorporation  of  its  lees  throughout  the  whole  mass,  and 
the  freedom  with  which  it  "  ages,"  or  becomes  hard  and 
afterwards  sour,  which  changes  are  the  sure  effects  of 
heat,  aided  by  the  restlessness  of  the  unsubdued  fer- 
ment in  its  now  exhausted  and  expiring  extremity ;  but 
in  ales  that  are  removed  from  their  depuration  during 
the  cold  season,  such  atmospheric  changes  are  not  so 
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perceptible,  nor  is  the  acidity  so  intense ;  which  shews 
that  heat  is  productive  of  acidity. 

Dr.  Thomson  states,  that  when  beer  is  deprived  of  its 
glutinous  matter  in  toto,  whether  by  spontaneous  depo- 
sition or  by  clarification,  it  will  not  submit  io  the  ace- 
tous fermentation,  unless  some  mucilaginous  matter  be 
mixed  with  it ;  and  here  the  author  must  explicitly 
observe,  that  the  case  difiers  in  ale  in  which  the  muci- 
lage has  been  converted  into  saccharum.  In  the  An- 
naJes  de  Chimie,  XXXVI.  245,  Chaptal  shews  that  he 
exposed  old  wine,  freed  of  its  mucilage,  in  uncorked 
bottles,  to  the  greatest  heat  of  Montpelier,  during  40 
days,  and  that  it  did  not  become  sour  by  the  exposure, 
though  on  adding  vine  leaves  to  it,  containing  mucilage, 
it  then  became  sour  in  a  few  days;  and  it  shall  be 
shewn  in  the  sequel,  that  British  beer  maybe  found 
which  will  stand  at  least  an  approximate  test.  This,  by 
the  way,  is  old  beer,  brewed  temperately  for  long  storage ; 
hence,  as  mucilage  is  such  a  powerful  and  universal 
agent  in  producing  acidity,  when  acted  upon  by  a  little 
heat,  the  super-eminent  utility  of  the  mashing  attempe- 
rator  to  nurse  that  constituent  into  sugar,  as  directed 
in  Chapter  V.,  is  unquestionable. 

Heat  is  produced  in  various  ways,  as  by  the  union  of 
alcohol  with  water,  or  by  chemical  action  in  the  con- 
version of  sugar  into  alcohol,  which  is  a  fermentative 
because  a  generative  process.  Some  have  supposed  that 
the  increased  heat  within  the  tuns  was  caused  by  attri- 
tion or  friction  among  the  contents;  but  Pictet  has 
demonstrated  that  solids  are  the  only  substances  which 
can  produce  heat  by  friction,  and  that  no  elevation  of 
temperature  whatever  takes  place  from  the  mere  agita- 
tion of  fluids  or  their  particles  one  with  another.  The 
primary  supporter  of  heat  and  combustion  of  oxygen, 
is  feelingly  described  by  Booth  in  the  Society's  Trea- 

Hh2 


468  RAPID  FERMEKTATIOir. 

tise,  p.  28,  where  he  says,  "  The  formation  of  vinegar, 
like  other  fermentations,  proceeds  more  rapidly  where 
it  has  a  ntdtLS  or  incipient  acidity  from  which  to  begin. 
In  the  aerial  theory,  that  nidvs  is  oxygen,  and  to  de- 
stroy or  counteract  this  oxygen  in  the  outset,  is  to 
strangle  the  demon  in  the  moment  of  its  birth ;'  which 
moment  may  be  either  within  the  period  of  mashing  or 
at  any  subsequent  stage  ;  but  he  seems  particularly  to 
charge  the  act  of  "blinking"  in  the  newly  drawn  worts 
with  being  the  mother  of  the  demon,  and  '*  improper 
heats  in  the  mash-tim"  as  its  sire.  That  the  imbibition 
of  too  much  of  this  element  is  fatally  productive  of  aci- 
dity, enough  has  been  said  herein,  whether  its  vehicle 
be  unconverted  mucilage,  or  alcohol  accompanied  by 
mucilage,  or  an  incurable  aerial  blink,  all  of  which  con- 
tain hydrogen  in  superabundance.  A  certain  degree  of 
heat  is  requisite  to  oxidise  alcohol ;  but  to  effect  this,  a 
sufficiency  of  oxygen  must  be  supplied  from  the  air 
through  the  nitrogenous  agency  of  some  substance  in 
decomposition,  its  decay  causing  not  only  an  influx  of 
oxygen  in  excess,  but  when  a  certain  amount  of  caloric 
is  present,  the  subtraction  of  a  portion  of  hydrogen 
from  the  alcohol ;  and  if  its  atomic  weight  is  thereby 
diminished  one  23d  part,  a  substitution  of  oxygen  an- 
nihilates its  water,  and  again  commonly  adds  to  its 
elementary  constituency  one-sixth  per  atom  of  its  former 
alcoholic  weight ;  for  the  atomic  weight  of  alcohol, 
where  oxygen  is  unity,  is  575 ;  that  of  aldehyde,  its 
first  transformation,  only  5 '5  ;  but  that  of  acetic  acid 
6'375,  as  will  be  seen  on  reference  to  Chapter  XIV. 
p.  421-2,  above. 

But  the  atomic  weight  of  a  particle  in  composition,  is 
distinguished  from  its  absolute  or  specific  gravity,  inas- 
much as  atoms  differ  in  magnitude :  oenanthic  ether, 
for  instance,  which  gives  odour  to  wine,  has  a  specific 
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gravity  of  862,  with  an  atomic  weight  of  1875,  whereas 
an  atom  of  alcohol  of  a  specific  gravity  varying  from 
813  to  863,  is  not  equal  to  one-third  of  the  fonner,  as 
before  seen.  In  the  transmutations  before  us,  however^ 
the  disparity  is  not  eccentric,  as  ald.ehyde  has  a  specific 
gravity  of  790,  which  is  one  23d  less  than  826,  or  a  me- 
diate gravity  of  alcohol ;  but  the  specific  gravity  of 
acetic  acid  is  1060,  which  shews  that  the  atomic  increase 
is  not  equivalent  to  that  of  its  specific  gravity,  entitling 
it  only  to  9157 ;  this,  however,  is  the  same  as  given  in 
the  table  above,  and  is  absolute  or  "  highly  concen- 
trated." The  constitution  of  aldehyde  has  been  given 
in  Chapter  XIV.,  and  what  it  really  is  in  nature,  Thom- 
son tells  us  on  the  authority  of  Doebereiner,  who  was 
the  first  to  notice  it,  or  more  especially  of  Liebig,  who 
foimd  that  it  could  be  obtained  from  either  alcohol  or 
ether,  and  describes  it  to  be  a  colourless  volatile  liquid^ 
limpid  like  water,  combining  with  it  in  all  proportions, 
the  combination  evolving  heat.  Thus  alcohol  becomes 
aldehyde  at  a  low  temperature  unless  properly  restrained, 
and  the  latter  spontaneously  works  its  6wn  destruction 
by  latent  caloric,  though  "  its  volatility  is  much  dimi- 
nished when  it  is  combined  with  water  or  alcohol,'*  and 
though  "it  takes  fire  readily,  and  bums  with  a  pale 
flame  which  emits  a  good  deal  of  light." 

Now  that  the  composition  of  aldehyde  is  known,  as 
Thomson  truly  argues,  we  can  easily  ascertain  the  truth 
of  the  facility  withlvhich  oxygen  converts  it  into  acetic 
acid ;  for 

Acetic  acid  is    ....     C*  H.' 0.*  and 
Aldehyde  is      ....     C*  H.*  0.' 
So  that  if  oxygen  combines  with  one  of  the  atoms  of 
hydrogen  and  turns  ii  into  water,  and  if  another  atom 
of  oxygen  at  the  same  time  replaces  the  hydrogen,  the 
aldehyde  will  obviously  be  converted  into  acetic  acid. 
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and  that  alcohol  and  aldehyde  differ  between  themselves 
only  from  the  former  containing  two  atoms  more  hydro- 
gen than  the  latter,  is  equally  obvious ;  for  as  shewn 
above,  at  page  420. 

Alcohol  is CVH.«0.»and 

Aldehyde  is  ....  C*  R*  0.' 
How  easy,  then,  is  each  dangerous  transition,  and 
how  carefully  ought  fevouring  heats  to  be  avoided!  And 
moreover,  the  fermenter  may  fidl  into  another  dilemma ; 
for  "  an  atom  of  aldehyde,  to  be  converted  into  aldehydic 
acid,  requires  to  combine  with  one  atom  of  oxygen- 
Hence  aldehydic  acid  is  composed  of  C*  H.*  0.*,  differing 
from  acetic  acid  merely  by  containing  an  additional 
atom  of  hydrogen."  So  far  Thomson  in  pursuing  Liebig; 
so  that  it  is  intermediate  to  the  two ;  and  according  as 
the  management  is  good  or  bad^  we  have  the  following 
products  in  succession : 

Ether  .    .    .    .  C*  H.'  0.    atomic  weight  4625. 

Alcohol  .    .    .  C*  H.'  0.* 675 

Aldehyde    .    .  C*  H.*  0.' 6-5 

Aldehydic  acid  C*  H.*  0.' 65 

Acetic  acid  .  C*  H.' 0.»  .  ,  .  .  .  6375. 
From  the  volatility  and  limpidity  of  aldehyde,  it  is 
presumed  that  spirituous  liquors  which  rapidly  effervesce 
when  unstopped,  are  of  an  aldehydinous  character,  and 
that  the  acidity  which  speedily  ensues  is  aldehydic  acid, 
the  subsidence  of  the  effervescent  action  having  re- 
moved its  suffocating  influence ;  and  so  nearly  is  it  ^ed 
to  acetic  acid,  that  the  flavour  of  the  one  can  hardly  be 
determined  by  the  palate  from  that  of  the  other,  though 
aldehydic  acid,  were  it  to  remain  such,  would  be  the 
sharper  and  more  spirituous  alegar  of  the  two :  not  vine- 
gar, for  that  is  made  from  mne.  Gar  is  Saxon,  and 
signifies  sharpness,  and  hence  by  interpretation  a  lance. 
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The  variable  conditions  and  the  tendency  of  our  malt 
liquors  to  decompose,  originate  chiefly  with  the  com- 
mencement of  the  fermentation  ;  for  then  it  is,  if  not 
earlier,  that  the  seeds  of  acidity  are  sown,  and  their 
developement  becomes  more  conspicuous  as  heat,  their 
primwm  mchUe^  increases.  During  the  first  part  of  the 
fermentation,  some  of  the  most  soluble  of  the  ferment 
becomes  blended  with  the  water  or  the  alcohol,  or 
both ;  and  the  acetic  acid  first  formed  aids  the  solution 
and  incorporation,  the  latter  often  originating  from  a 
surcharge  of  oxygen  on  the  coolers,  and  being  frequently 
the  primitive  cause  of  early  acidity  where  the  mash 
has  escaped  free,  especially  in  summer-brewed  beer :  a 
circumstance  to  which  those  who  use  refrigerators,  with 
a  plentiful  supply  of  cold  water,  are  fia.r  from  being  so 
liabla 

Thus  we  see  that  our  malt  liquors  which  are  brewed 
and  stored  imder  those  that  are  deemed  the  most  auspi* 
cious  circumstances  that  can  attend  the  current  system, 
if  an  unsystematic  process  can  be  so  termed,  where  we 
suppose  that  the  heat  has  not  at  any  time  exceeded  60*", 
are  liable  to  become  acid,  all  the  destructive  agencies 
being  thereby  induced,  retained,  and  active,  till  the 
very  alcohol,  whose  nature  it  is  to  preserve  the  richer 
parts  and  to  impart  strength,  is  subject  to  change  and 
become  alegar,  the  intermediate  stages  being  imper- 
ceptibly hurried  over.  This  spoliation,  as  a  matter  of 
&ct,  is  too  well  and  too  sorrowfully  known  both  to  the 
producer  and  to  the  consumer,  and  how  to  avoid  it  is  the 
anxious  enquiry  of  all ;  for  as  no  efiectual  remedy  has 
yet  been  provided,  the  work  of  destruction  still  goes  on ; 
but  its  course,  according  to  the  sanguine  hope  and 
certain  expectation  of  the  author,  is  nearly  run,  which 
his  disciples  now  likewise  foresee.     A  little  more  time 
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and  patience,  with  the  establishment  of  a  more  general 
&ith,  which  conviction  alone  can  produce,  and  its  career 
is  destined  to  terminate  for  ever, 

^  And,  like  the  baseless  fabric  of  a  Txsioii^ 
Leave  not  a  wreck  behind." 

That  is,  if  the  public  can  be  persuaded  to  dissipate  old- 
fashioned  prejudice,  to  scatter  fear  and  doubt  to  the 
wind,  and  to  listen  to  the  plain-dealing  language  of 
reason  and  experience.  Let  us  hope  that  the  evidence 
here  given  will  beget  new  convictions  in  the  minds  of 
the  studious  and  enterprising,  make  more  converts  to 
well-grounded  opinion,  and  for  the  community's  sake 
rather  than  our  own,  as  weU  as  for  the  prosperity  of  in- 
dividuals, enlist  proselytes  to  the  new  system. 

Gluten  being  a  vegetable  organ,  almost  like  albumen 
in  its  nature,  and  as  such,  being  exceedingly  subject  to 
•change,  that  change  is  attended  with  most  disastrous 
consequences  to  the  vital  property  of  every  thing  around 
.  it,  particularly  the  alcohol,  provided  this  alcohol  be  at 
a  temperature  which  will  submit  it  to  the  influence, 
namely,  at  any  heat  above  52°,  as  indeed  it  almost 
always  is  after  the  fermentation  commences,  so  that  as 
the  sugar  transmutes  into  alcohol,  the  gluten  assists  in 
converting  it  into  acid,  and  as  the  heat  advances,  so  is 
this  acidifying  process  accelerated.  Hence  we  cannot 
do  otherwise  than  infer,  that  if  the  fermentation  be 
commenced  above  52°,  the  first  drop  of  spirit  is 
liable  to  the  attack  of  the  oxygen  presented  to  it  by 
the  decaying  yeast  or  gluten,  or  otherwise,  and  that 
such  is  actually  the  case,  shall  presently  be  most  satis- 
factorily proved.  Let  the  least  sceptical  put  his  worts 
to  the  following  simple  and  fair  chemical  trial. 

Just  before  pitching  a  wort,  if  it  have  been  expedi- 
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tiously  cooled,  as  soon  as  it  is  down  at  70^  or  below,  dip 
a  bit  of  blue  litmus  paper  into  it,  and  if  the  colour  of 
the  paper  remain  unchanged,  no  acid  is  present.  After 
the  same  wort  has  been  pitched,  and  when  the  fermen- 
tation has  commenced,  the  same  test  may  be  applied 
again,  when  the  acid  then  being  formed,  will  tinge  it 
with  spots  and  streaks  of  red,  and  as  the  fermentation 
proceeds,  the  more  will  the  attenuated  liquor  redden 
the  test-paper;  indeed,  the  natural  carbonic  acid  will 
slightly  affect  it,  but  not  so  much  as  when  acetification 
has  set  in.  Thus  any  person  can  easily  detect  the  pre- 
sence of  acids,  and  the  period  at  which  they  are  formed, 
and  so  convince  himself  that  by  the  existing  mode  of 
fermentation,  the  two  distinct  processes  of  vinous  and 
acetous  working  are  going  on  in  the  vessel  at  the  same 
time.  That  the  precious  alcohol  is  the  victim  of  this 
turbulence,  the  following  rational  and  learned  conclusion 
from  Donovan's  treatise  in  Lardner's  Cyclopaedia,  may 
tend  to  shew,  though  not  coincident  with  fact : — 

"  With  regard  to  the  theory  of  acetous  fermentation, 
and  the  formation  of  vinegar,  or  acetic  acid  as  it  is  called, 
in  its  pure  form,  little  is  certainly  known.  It  may  be 
admitted,  as  a  fact,  that  it  is  almost  exclusively  the 
alcohol  of  the  fermented  liquor,  which  is  changed  into 
vinegar,  and  the  question  is,  what  is  the  nature  of  the 
change  ?  Lavoisier,  finding  that  the  oxygen  is  absorbed 
during  acetification,  concludes  that  its  presence  and 
absorption  are  indispensably  necessary;  that  the  oxygen 
enters  into  the  composition  of  acetic  acid ;  that  acetic 
acid  is  plus  oxygen ;  and  that  the  change  effected  by 
the  acetous  fermentation  does  not  enter  into  combina- 
tion with  the  alcohol,  but  acts  the  very  different  part  of 
abstracting  some  of  its  carbon,  combining  with  it,  and 
thus  forming  carbonic  acid,  which  then  remains  a  sepa- 
rate compound,  either  exhaling  or  remaining  mechani- 
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callj  mixed  with  the  resulting  liquor.  From  the  tstcis 
ascertained  by  Saussure,  it  might  be  supposed  thai 
nothing  happens  in  the  acetous  fermentation,  except 
the  abstraction  of  carbon,  and  that  acetic  add  is  alcohol 
minvs  carbon.  But  that  this  is  the  case,  a  very  little 
consideration  will  suffice  to  show.''  This  certsdnlj  ac- 
counts for  the  utter  destruction  of  the  alcohol,  though 
not  on  correct  principles ;  for  instead  of  abstracting  car- 
bon, we  have  shewn  from  the  more  modem  and  minute 
discoveries  of  Liebig  and  Doebereiner,  that  this  element 
remains  unchanged  throughout  the  several  transitions, 
and  that  the  abstraction  is  of  hydrogen  in  interchange 
for  oxygen.  The  learned  Irishman  proceeds  to  give  the 
following,  which  are  here  arranged  tabularly,  that  they 
may  be  the  more  readily  seen  and  compared 
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Wlements. 

Acetic  acid. 

Alcohol. 

Gay  Lussac. 

BeneUtu. 

SauMQie. 

Carbon  

60-22 

4415 

6-63 

46-83 

46-82 

685 

51-98 
34-32 
137 

Oxvireii 

Hydrogen 

Total   

100. 

100. 

100. 

He  then  takes  Berzelius's  analysis  of  the  acid,  which 
contains  the  smaller  quantity  of  carbon,  and  compares 
it  with  the  alcohol,  which  thus  gives  6*15  as  the  de- 
crease of  carbon  obtained  by  the  change ;  and  says^ 
"  Supposing  that  the  oxygen  absorbed  by  the  fermenta* 
tion,  which  turned  the  alcohol  into  acetic  acid,  to  have 
combined  with  and  carried  off  515  parts,  the  result 
would  be,  C.  49-862,  0.86183,  H.  14442,"  which,  he 
asserts,  ^^  is  very  different  from  the  composition  of  acetous 
acid,  as  represented  by  Bcrzelius."    But  at  all  events, 
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Bcrzelius's  carbon  agrees,  and  the  remainder  of  the  oxy- 
gen in  excess  is  made  up  from  the  hydrogen,  which  also 
appears  to  be  the  case,  and  to  a  greater  extent,  in  Gay 
Lussac's  analysis.  Saussure's  is  ahnost  identical  with 
that  by  liebig,  as  given  in  our  14th  chapter ;  but  any 
carbon  which  they  obtained  must  have  come  from  a 
portion  of  the  sweet  which  had  not  transmuted  into 
alcohol'  Gbty  Lussac's  diminution  of  carbon  is  exceed- 
ingly small,  so  that  the  Doctor  has  made  some  mistake 
in  his  calculations,  and  doubtlessly  from  a  wrong  im- 
pression ;  and  it  is  rather  strange  that  he  should  not 
have  seen  his  error,  and  examined  his  figures,  when  he 
admits  at  the  same  moment  that  ^'  Vauquelin  conceived 
that  ihe  ferment  takes  both  hydrogen  and  carbon  from 
the  alcohol,  leaving  therefore  an  increased  ratio  of  oxy- 
gen, and  thus  converting  it  into  acetic  add,  while  am- 
monia and  an  oily  substance  are  formed ;  but  the  pro- 
duction of  these  two  compounds  seems  not  to  have  been 
ascertained.''  In  these  several  analyses  something  de- 
pends upon  the  purity  of  the  alcohol,  as  we  find  Doe- 
bereiner  employing  it  at  a  sp.  gr.  of  863  in  preparing 
aoetaly  and  Pelletier  as  low  as  815  in  various  experi- 
ments on  quinine.  Our  analysis  of  absdvte  alcohol,  at 
page  420,  very  nearly  agrees  with  Berzelius  again ;  and 
there  aldehyde  is  shewn  to  contain  7^  per  cent,  more 
carbon  than  here  exhibited,  and  ether  nearly  18  per 
cent,  from  the  same  four  atoms;  and  why?  Because 
there  we  had  fewer  atoms  of  the  weighty  element,  oxy- 
gen, in  proportion,  which  accordingly  gave  the  carbon 
a  greater  comparative  preponderance,  and  consequently 
the  per  centage  may  alter  without  any  abstraction  of 
carbon  whatever ;  a  circumstance  which  has  not  struck 
the  learned  Doctor  of  the  Cyclopfiedia ;  therefore,  after 
much  reasoning,  he  is  satisfied  with  saying  that,  "  in 
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the  absence  of  facts,  hypothesis  may  be  substituted. 
After  some  consideration,  I  feel  inclined  to  the  following 
explanation.  Perhaps  it  is  near  the  truth  to  suppose, 
that  in  the  formation  of  vinegar,  the  constitution  of  the 
alcohol  is  subverted ;  that  the  elements  of  the  latter 
re-combine  in  such  a  ratio  as  to  produce  vinegar ;  and 
that  the  residual  quantities  of  the  elements  not  required 
for  the  vinegar,  unite  and  form  some  other  compound." 
On  a  hypothesis  thus  vaguely  conceived,  he  elaborately 
proceeds  to  build  a  series  of  new  conjectures,  one  upon 
another,  and  at  length  comes  to  the  final  determina- 
tion, that  "  oxygen  is  not  necessary  to  acetification ;" 
and  that  "  therefore  an  explanation  of  acetification  need 
not  to  be  embarrassed  by  accounting  for  a  phenomenon 
which  is  not  a  part  of  the  process  to  be  explained." 
The  editor  of  Chambers'  Information,  Part  XTTL,  has 
been  better  informed  on  this  subject,  having  alcohol 
a  61-98,  0.  34-32,  H.  137,  or  to  mere  fractions  of  the 
qiuinta  given  by  the  eminent  analysts  above-named,  and 
quoting  Saussure. 

The  formation  of  the  carbonic  acid,  which  becomes 
gas,  is  thus  otherwise  accounted  for  in  Thomson,  who 
says,  in  his  Chem.  Org,  Bod,  p.  8,  where  he  treats  on 
the  theory  of  ethers,  that  a  discussion  respecting  the 
constitution  of  ethers  had  then  been  carried  on  between 
liicbig  and  Dumas,  with  much  animation  on  both  sides; 
that,  according  to  the  former,  the  radical  is  C*  BL* ; 
but,  in  the  view  of  the  latter,  C*  H.* ;  and  that,  "  of  the 
two,"  he  is  inclined  to  prefer  Liebig's  doctrine  bs  the 
simpler,  and  piore  agreeable  to  the  phenomena.  He 
then  follows  that  philosopher  in  resolving  sugar  as  fol- 
lows, only  we  halve  his  double  atom  to  simplify  the 
result: — 

"  Common  sugar  is     ,    .    .    .    C*  H.'  0.* 


OPINIONS  AND  TESTa 


477 


Now  it  is  reftolvable  into 

1  atom  ether  •    .     . 

2  atoms  carbonic  acid 


C*  H.'  0. 
C        0/ 

C*  H.'  0.* " 


Which  shews  at  once  the  dissipation  of  all  the  carbon 
that  disappears,  and  the  fountain  and  creation  of  the 
carbonic  acid  gas  and  ether,  prior  to  the  formation  of 
alcohol  from  the  latter,  or  from  the  body.  The  ele- 
ments, therefore,  reduced  to  a  table,  are  thus  dis- 
posed : — 


P»1VART 
XUCMBVTl. 

SuoAa. 

Ethek. 

CAaBomc  ACID.   ' 

• 

G 
5 
6 

45 

1 

1^ 

«2 

!  1 
i  1 

4 

1 

Ill 

45 

0-625 

6-0 

44-44' 

617 
49-39 

1 

4 

5 

1 

30 

0-625 

10 

64-87 
13-61 
21-62 

1-5 
4- 

2727 
72-72 

Total  .. 

16 

10125  llOO. 

.0 

4  625  .100. 

6 

6-5 

100. 

That  is,  considering  each  as  a  compound  consisting  of 
100  parts  in  se;  but  taking  the  acid  and  ether  as  mere 
components  abstracted  from  the  sugar,  and  filling  its 
volume  between  them,  the  result  is,  that  29*63  per  cent. 
of  carbon  remains  in  the  ether,  readj  to  form  alcohol, 
and  14*82  per  cent,,  or  just  half  as  much,  supports  the 
acid,  and  is  carried  off  in  gas ;  that  the  whole  of  the 
hydrogen,  or  Q'Yl per  cent.,  lapses  into  ether,  and  is  in- 
sufficient to  support  the  after-change  into  alcohol ;  and 
that  no  more  than  9*87  per  cent,  of  oxygen  passes  into 
tne  ether,  whereas  39^  per  cent,  of  that  element  gives 
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way  to  the  carbonic  acidity ;  that  alcohol  requires  a 
fresh  supply  of  as  much  more  as  ether,  and  that  the 
ethereal  quantity  is  tripled  before  the  acetic  acid  assumes 
its  birth  and  sovereignty.  Who,  then,  can  say  that 
oxygen  is  not  an  essential  supporter  of  acidity  ?  This 
is  a  studious  subject,  but  is  very  serious  in  its  conse- 
quences; and  Booth's  demon  is  a  real  being,  which, 
joking  apart,  is  more  to  be  dreaded  and  guarded  against 
than  all  the  witchcraft  and  thunder  which  excited  the 
blinks  to  frighten  old  women  before  Bichardson  broke 
the  spell  of  incantation  by  the  introduction  of  his  sac- 
charometer ! 

Furthermore,  the  elementary  exposition  of  alcohol 
already  given,  as  deduced  from  liebig,  agrees  to  a  frac- 
tion with  that  observed  by  Saussure ;  and  we  are  bound 
to  consider  that  the  nicety  of  the  analysis  is  subject  to 
the  height  of  rectification  to  which  the  spirit  has  been 
brought ;  and  on  comparing  the  sugar  here  with  the 
acetic  acid  of  (ray  Lussac,  that  farther  and  final  trans- 
mutation, and  the  supposition  that  both  are  correct, 
would  appear  to  have  had  the  effect  of  completely  inter- 
changing the  carbon  and  the  oxygen,  were  it  not  that 
now  we  see  the  vltimatii/ni  of  the  former ;  the  hydrogen 
acquired  by  the  conversion  into  alcohol  being  trans- 
ferred from  its  duteous  connexicm  to  assist  in  forming 
the  acid,  thereby  entertaining  a  species  of  fermentation 
in  many  respects  diametrically  contrary  in  its  action 
to  that  vinosity  which  it  conquers  and  destroys. 

Acetic  acid,  in  common  with  alcohol  and  their  parent 
sugar,  has  its  different  degrees  of  perfection,  and  each 
is  dependent  on  concomitant  accident,  as  well  as  direct 
lineal  derivation ;  for  as  great  a  difference  may  obtain 
between  acetic  acid  formed  from  alcohol  in  its  inter- 
mediate state,  and  that  obtained  directly  from  the  root 
of  sugar,  Bs  Berzelius's  and  Gay  Lussac's  analyses  ex- 
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hibit,  and  even  more^  aerial  and  elementary  contagion 
and  temperature  being  especially  considered  in  the  com- 
putation :  in  &jcty  anhydrous  acetic  acid  may  be  as  low 
as  1010,  according  to  Liebig  and  Gregory's  Turner. 

That  alcohol,  therefore,  is  convertible  into  vinegar, 
and  is  prepense  to  the  change,  no  doubt  can  longer 
remain  in  the  experienced  mind.  Cartheuser,  Chas- 
sieur,  De  Machy,  and  others,  recommend  that  this  spirit 
be  applied  to  vinegar  by  persons  desirous  to  improve  its 
acid  strength.  Thomson  has  a  remark,  that  the  pre- 
sence of  an  acid  was  formerly  supposed  to  be  essential 
to  fermentation,  but  that  it  does  not' seem  to  be  the  case. 
It  is  true,  indeed,  that  an  acid  ustLoUymakes  its  appear- 
ance in  fermentation,  he  continues,  but  its  formation 
has  been  attributed  to  the  action  of  the  yeast  upon  the 
starchy  and  mucilaginous  parts  of  the  wort,  though 
from  what  he  believes  through  Fourcroy  and  Yauquelin, 
it  does  not  &il  to  appear  where  yeast  is  not  used  in  the 
process.  This,  then,  to  him  is  all  conjecture ;  but  the 
following  is  more  decisive,  and  applies  at  once  to  the 
point  at  issue : — "  The  gas  which  comes  over  consists  of 
half  carbonic  acid  and  half  hydrogen ;  but  at  a  lower 
temperature  pure  malt  wort  does  not  yield  any  inflam- 
mable gaa"  (Chem.  voL  iv.  p.  37d.y  Who,  then,  would 
keep  up  the  temperature  of  the  wort  to  destroy  its 
spirit  ?  We  have  seen  and  proved  that  the  abstraction 
of  hydrogen  annihilates  the  alcohol 

Thus  we  every  where  see  that  a  cool  fermentation  is 
slow  and  vinous,  causing  the  yeast  to  subside  to  the 
bottom  of  the  vat,  and  the  body  of  the  liquor  to  retain 
the  gases  which  produce  spirituosity  and  future  brisk- 
ness, and  that  they  lie  dormant  till  called  into  future 
action ;  but  that,  on  the  contrary,  heat  drives  the  musts 
to  ferment  rapidly,  to  exhaust  their  stimulus  by  over- 
exertion, and  to  float  over  the  tops  of  the  vessels,  to  be 
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used  for  any  other  purpose  than  that  of  preserving  the 
beer;  and  that  consequently  the  alcohol  really  fur- 
nished in  support  of  the  saccharine  nutriment,  beconies 
an  immediate  prey  to  the  first  invading  foe,  and  all  the 
good  that  we  have  been  striving  to  accomplish,  is  liable 
to  be  dissipated  and  rendered  nulL 

Let  us  now  consider  the  old  prime  beverage  called 
''  stingo,"  which  flows  so  freely  in  the  halls  of  many 
who  deserve  the  title  of  "  fine  old  English  gentlemen," 
and  there  we  shall  find  it  in  perfection,  not  because  it 
has  been  attenuated  by  force  and  chemical  skill,  but 
because  it  has  been  fermented  carefully,  and  stored  in 
the  best,  the  deepest,  and  the  coolest  cellaring  that  the 
builders  of  the  mansions  could  devise ;  and  this  is  of 
itself  a  guarantee,  without  any  recourse  to  hypothesis, 
which  is  too  speculative  for  conviction,  that  British 
beer  thus  prepared,  be  it  of  the  ale  or  porter  species,  will 
withstand  the  banefiil  influence  of  the  atmosphere 
during  a  whole  age,  provided  that  it  have  been  well 
matured  in  the  cool  vault  Of  this  kind  were  the 
**  Morocco,"  at  Levens  in  Westmoreland,  particularised 
in  the  former  edition,  which  was  never  tapped  under 
twenty  years  old,  and  the  "Mum,"  twice  named  by 
Booth,  which  our  ancestors  brewed  from  oat  malt,  and 
tapped  after  standing  two  years,  but  which,  as  he  ob- 
serves, is  "  now  unknown  in  England :"  this  beer  was 
never  hopped,  or  impregnated  with  any  bitter.  It  ap- 
pears somewhat  strange  that  Dr.  Ure,  who  has  undoubt- 
edly  read  the  Diffusion  of  Knowledge  Society's  Treatise, 
and  swallowed  many  of  its  contents,  should  leave  out  of 
his  catalogue  of  German  beers  that  of  Augsburg,  "  which 
is  so  fitmous  throughout  Germany,"  in  which,  when 
stored,  the  dried  roots  of  the  common  hedge -plant 
Avens  or  Herb  Benet,  "  highly  extolled  all  over  the  con- 
tinent," used  to  be  suspended  sliced  in  a  thin  linen  bag. 
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and  to  impart  a  peculiarly  pleasant  odour  to  the  beer, 
which  when  "  so  managed  never  becomes  acid."  This, 
however,  seems  to  be  a  preservative  rather  than  a  re- 
storative ;  and  if  we  admit  the  justness  of  the  proverb, 
that  "it  is  easier  to  prevent  an  evil  than  to  cure  it,"  we 
must  go  to  some  cool  calculating  butler  to  a  British 
nobleman  or  gentleman,  who  brews  at  the  birth  of  his 
master's  heir,  in  the  hope  of  having  the  felicity  to 
broach  his  own  bunging  on  the  day  when  the  said  heir 
shall  attain  his  majority  of  twenty-one. 

Stuff  like  this  outvies  that  celebrated  British  wine 
which  the  yore  Romans  took  home  with  them  as  a 
kind  of  trophy,  and  exhibited  before  the  senators  as  a 
captured  treasure,  "  superior  to  all  the  wines  of  Rome ;" 
and  that  was  it  which  inspired  the  heroic  followers  of 
Caradoc,  Boadicea^  and  Cymbeline,  and  which  fed  the 
mighty  Constantino,  son  of  Helena  and  grandson  of 
Cole,  and  the  greatest  champion  whom  Christendom 
ever  had,  (whatever  the  wine-pampered  chivalry  of  the 
Norman  ages  may  say  to  attempt  its  disparagement,) 
for  thie  is  the  article  that,  so  long  as  the  "  brain-spat- 
tering, windpipe-slitting  art"  exists,  should  go  forth 
with  our  fleets  and  armies  into  the  uttermost  parts  of 
the  East,  and  as  far  as  British  avarice,  madness,  tyranny, 
valour,  or  "  cruel  necessity,"  carries  its  sway  over  the 
fitce  of  the  earth  ;  and  the  argument  is  sound,  namely, 
that  it  will  keep,  and  it  suits  eveiy  constitution  not 
broken  by  disease,  as  an  invigorating  stimulant  to  en- 
terprise in  arts  and  arms;  philanthropy,  philosophy,  and 
philharmony;  love,  learning,  life,  and  libsrtt  ! 
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CHAPTER  XVII. 

PORTER. 

ORIGIN,  NAMB,  AND  BISTORT  —  OLD  SNTIRB  —  DUTIES  AND  ALTBBXD  CIR- 
CUMSTANCES—BROWN STOUT — LONDON  BRKWEB8 — ADULTERATIONS  AND 
DECEPTIONS — SCOTCH  FRAUDS— ENGLISH  LAWS— BOOKS— BTILS  OF  BLACK 
MALT— CAROMEL — LONDON  AND  DUBLIN — TABLE  OF  GRISTS — TATTING — 
LEGITIMATE  FLAVOUR — URE's  DELUSION — PALE  BEER  —  CONSTITUTIONAL 
PROPERTIES— AFRICAN  GUMMT   DIET— THE  FACULTY  DECEIYSD. 

This  species  of  malt  liquor,  though  held  in  great  request 
in  most  places,  and  especially  as  a  cooling  draught  in 
summer,  is  not  of  ancient  origin,  but  owes  its  name  and 
character  to  accident,  and  its  history  to  adventitious 
circumstances  which  have  occurred  in  variable  succes- 
sion. To  persons  who  have  lived  in  London,  it  is  quite 
imnecessary  to  mention  that  the  metropolis  is  the  grand 
mart  for  its  consumption,  the  natives  still  denominating 
it  beer;  whereas  in  the  country  it  is  scarcely  any  where 
seen  except  in  summer,  when  warm ;  and  though  gra- 
dually becoming  more  common,  till  in  some  parts  its 
price  has  fallen  from  exorbitance  till  it  is  lower  than  ale, 
yet  such  is  the  force  of  habit,  that  the  rustic  palate  still 
regards  it  as  a  luxury  adapted  to  entertainment,  or  per- 
haps to  medicine,  rather  than  to  ordinary  use. 

According  to  the  Society  for  the  Diffiision  of  Useful 
Knowledge,  or  the  authority  whom  their  editor  has 
quoted,  the  Londoners,  as  well  as  the  Scptch  people, 
had  three  qualities  of  malt-liquor,  distinguished  as  ale, 
beer,  and  twopenny;  which  last  was  in  Scotland  a  pint. 
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containing  nearly  two  English  quarts^  till  the  establish- 
ment of  a  court  of  exchequer,  under  an  article  of  the 
union  with  England  in  1707,  subjected  the  Scotch 
loomer  to  a  license  or  a  penalty;  besides  which,  a  heavy 
tax  was  put  upon  malt,  so  that  the  Scotch  guidwives 
were  obliged  to  bree  sae  thin,  that  their  customers  de^ 
sorted  their  bens,  and  the  fairies  "  ran  e'en  awa'  with 
the  twapenny/'  In  London  a  very  different  fate  befel 
it ;  for  the  people  there,  having  accustomed  themselves 
to  indulge  in  "  half  and  half"  and  in  "  three  threads,'' 
till  they  found  that  these  admixtures  could  not  be 
relied  on  as  halves  of  each  of  the  better,  or  exact  halves 
of  any  kind,  or  as  equal  quantities  of  the  three,  an 
ingenious  brewer,  named  Harwood,  contrived,  about 
1730,  how  to  brew  a  liquor  aU  one  way^  which  should 
have  the  conjoint  flavour  of  the  whole  three  ihreadsy 
and  be  but  one  trouble  to  the  tapster,  which  production 
he  termed  "  entire  huttJ'  His  scheme  succeeded  admir^ 
ably,  his  business  expanded,  and,  say  they,  as  his  was 
"  a  very  hearty  and  nourishing  liquor,  it  was  very  suit- 
able for  porters  and  other  working  men ;  whence  it  ob* 
tained  the  name  of  Pobtbe."  This  tale  is  otherwise 
told  by  some,  and  the  subjoined  version  appears  the 
more  rational  and  credible  of  the  two.  A  rumour  has 
been  handed  down  to  posterity  that  Harwood,  being  an 
obliging  man,  had  his  beer  sported  or  carried  round  in 
pots  and  pints  of  pewter,  upon  raxke  or  cratches,  and 
left  at  the  houses  of  his  customers,  as  is  still  the  metro- 
politan practice ;  and  that  his  potboys  cried  ''  Porter," 
as  they  knocked  at  the  doors ;  meaning  not  the  beer, 
but  themselves  as  its  porters^  till  one  became  identified 
with  the  other. 

Scarcely  does  this  our  beer-sipping  country  contain 
any  two  brewers,  particularly  neighbours,  whose  pro- 
ductions are  alike  in  flavour  and  quality,  and  especi- 
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ally  in  the  article  porter ;  for  even  in  London,  a  prac- 
tised connoisseur  can  truly  discover,  without  hesitation 
and  by  mere  taste,  the  characteristic  flavour  that  dis- 
tinguishes the  management  of  each  of  the  principal  or 
neighbouring  breweries ;  and  a  more  striking  difierence 
still  is  discernible  among  some  of  the  Dublin  houses, 
none  of  which  yield  a  flavour  like  country-brewed  por- 
ters, many  of  which  are  shockingly  bad,  being  some- 
times blinked,  often  tasting  of  empyreum,  some  black, 
some  musty,  some  muddy,  some  barmy,  and  some  hav- 
ing the  predominant  taste  of  Spanish  juice,  which  is 
not  an  uncommon  ingredient,  and  generally  speaks  for 
itself  when  taken  upon  a  delicate  stomach.  This  diver- 
sity is  caused  by  a  variety  of  circumstances,  known  and 
unknown,  as  some  of  them  are  profoundly  veiled  in 
secresy ;  but  at  present  as  much  from  the  colours  and 
proportions  of  the  grists  brewed,  as  from  any  other 
general  cause. 

Besides  its  peculiarly  agreeable  flavour,  Mr.  Har- 
wood's  production  had  an  inviting  brunette  complexion 
and  a  mantling  eflervescence,  giving  it  a  spumous 
"  cauliflower""  head,  when  poured  from  one  vessel  to 
another,  or  otherwise  agitated,  which  distinguished  it 
so  far  fit)m  all  other  beers  then  brewed,  that  though  no 
other  competitor  of  that  age  could  produce  any  thing  at 
all  to  vie  with  it,  all  were  alert  to  imitate  it,  and  were 
aware  that  it  had  the  advantage  of  age.  One  brewer 
(Thrale),  imagining  that  it  had  the  smell  of  oak,  in 
which  he  was  not  mistaken,  and  knowing  that  newly 
manufactured  oak  timber  imparted  a  brown  tinge  frt>m 
the  tannin  which  it  contained,  had  his  store  vats  made 
of  this  material,  which  answered  exceedingly  well ;  and 
this,  together  with  experiments  in  browning  malt,  to 
which  process  the  Hertfordshire  and  Berkshire  maltsters 
were  speedily  alive  for  their  own  benefit,  led  to  the 
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establishment  of  the  porter  trade  as  a  lucrative  city  and 
suburban  monopoly.  Drying  the  malt  with  fagots,  or 
pieces  of  beech  (from  fagtis),  and  bavins,  or  billets  of  birch 
(fix>m  betvia),  had  long  been  known  to  deepen  the  colour 
of  malt,  which  to  the  admirers  of  straw-pale  ale  had 
been  an  eyesore,  but  which  now  converted  expediency 
into  virtue,  and  by  those  whose  convenience  it  suited, 
or  to  whom  a  little  expense  was  not  a  considerable  ob- 
ject, recourse  was  had  to  oak,  the  smoke  of  which  fixed 
a  still  deeper  brown  and  stronger  flavour.  In  the  mean- 
time, the  more  fraudulent  of  the  malting  fraternity, 
ever  accustomed  to  extort,  found  that  the  process  of 
browning  their  ill-harvested  and  imperfect  barleys,  hid 
the  stains  and  other  blemishes,  and  the  blowing  system 
also  became  prevalent ;  and  here  a  trick  may  be  noticed, 
which  is  not  mentioned  at  page  90  above,  which  is  thus 
played  at  the  expense  of  the  workmen's  healtL  Before 
the  first  sweating  of  the  malt  upon  the  kiln  has  sub- 
sided, they  throw  it  into  a  heap  for  24  hours,  to  give  a 
last  forced  impetus  to  the  germs,  replace  it  upon  the 
kiln  with  a  strong  fire  of  wood  under  it,  and  again  turn 
it  two  or  three  hours,  as  before. 

Malt  thus  blown  was  for  a  while  greatly  in  demand, 
from  its  giving  a  "  flush"  to  the  porter  brewed  from 
mixtures  of  this  and  others ;  but  the  brewers  found 
that  the  deficient  yield  of  these  fictitious  malts  would 
not  maintain  their  prices,  unless  .the  extracts  were  made 
thinner  by  spinning  out  the  lengths ;  therefore,  some  of 
the  London  capitalists  determined  upon  manipulating 
none  but  the  soundest  barley,  browning  it  in  the  most 
improved  maimer,  mashing  with  it  a  quantity  of  the 
best  pale  or  amber,  according  to  relative  taste;  selecting 
the  best  matured  brown  hops  for  the  maintenance  of 
the  beer,  and  each  adding  likewise  his  little  secret 
chemical  preparation  to  modulate  flavour  and  excite 
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effervescence.  As .  the  very  best  brown  malt  was  found 
to  be  defective  in  its  produce,  when  compared  with 
pale  of  the  same  growth  and  steep,  the  more  affluent 
made  up  the  deficit  by  stronger  mashes,  less  attenua* 
tion,  and  longer  vatting,  by  which  means  they  prepared 
a  stronger  body,  which  they  sold  at  a  price  greatly  ad- 
vanced above  common  porter,  and  gave  it  the  appro- 
priate name  of  Brown  Stout. 

Brewers  were  not  aware  of  the  fiill  extent  of  default 
to  which  their  malts  had  been  reduced  by  browning  and 
blowing  for  porter,  through  the  heat  at  which  they  had 
been  dried,  till  the  introduction  of  the  saccharometer 
(vide  p.  215)  detected  the  absolute  amount  of  their  loss, 
and  declared  it  to  be  from  20  to  25  per  cent  in  blown 
malt,  and  from  16  to  20  per  cent,  in  the  best  brown,  in 
comparison  with  pale  (vide  p.  170)  ;  and,  in  proof  that 
these  indications  were  true,  they  discovered,  through 
the  agency  of  the  chemist,  that  their  good  ales  would 
analyse  8  per  cent  of  alcohol,  but  that  their  best  porter 
would  not  produce  more  than  6^ ;  and  then  it  was  that 
the  immense  profits  realised  by  the  maltsters  made  the 
brewers  of  "common"  bestir  themselves  in  devising 
better  means  of  self-protection  than  the  loss  of  their 
trade,  through  the  lightness  of  their  mashes,  was  likely 
to  afford.  Wits  went  to  work,  foreign  ingredients  were 
slily  recommended  and  snugly  embraced,  the  herbals 
were  consulted,  the  mariners  rewarded,  the  druggists 
enriched,  the  trade  lost  its  reputation ;  and  Govern- 
ment, taking  advantage  of  the  overstrained  ingenuity 
and  contraband  intrigues  of  the  traders,  not  now  con- 
fined to  London,  or  yet  to  the  porter  department,  levied 
an  enormous  additional  duty  on  malt. 

The  year  1798  gave  birth  to  Richardson's  "Philoso- 
phical Principles  of  the  Science  of  Brewing,"  in  which 
he  recommended  socotnne  aloes  (aloe  avccotrina)  for 
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flavour,  salt  of  steel  (vide  p.  115,)  for  a  "  retentive 
head/'  and  afterwards  quassia  (vide  .p.  254)  instead  of 
the  former,  and  copperas  or  sulphate  of  iron  as  superior 
to  the  latter,  the  green  mineral  being  greedy  of  oxygen, 
which  converts  it  into  brovm.  For  malts,  he  informs 
us,  that  his  usual  blend  was  in  equal  quantities  of 
brown,  amber,  and  pale ;  or  when  the  porter  was  to  be 
sent  to  "  a  country  where  its  production  is  novel,"  he 
preferred  mixing  two  parts  of  brown  to  one  of  pale, 
omitting  the  amber.  Whether  the  above  or  similar 
innovations  led  to  the  interference  of  the  legislature, 
little  doubt  can  exist,  as  the  tax  was  imposed  in  1802 ; 
after  wliich  we  read  of  numerous  additional  expedients 
to  evade  it,  which  the  brewers  chose  as  indemnification 
against  increased  risk  and  exigency.  Liquorice-root 
(Qlycyrrhiza  glabra^  vide  p.  33)  was  one  of  the  most 
prominent  adulterations,  both  in  powder  and  as  manu- 
fiictured  into  black  Spanish  juice ;  and  molasses,  sugar, 
and  raw  grain  (for  which  vide  p.  167)  took  the  place  of 
malt ;  black  resin  (resina  nigra)  was  picked  out  as  a 
flavourer,  and  when  mixed  with  finings  that  would 
float,  as  a  shield  against  the  admittance  of  atmospheric 
air;  and  marsh  trefoil  (vide  p.  244),  bitter  or  shrub 
quassia  sticks  (qiuissia  amcmiy  vide  p.  247),  and  more 
largely  the  chips  and  rasped  bark  of  the  tree  quassia 
(qtioesia  excdsa,  vide  p.  253),  with  alum  (ahmen  liqui- 
dwm)  to  clear  and  heat  it ;  and  gentian,  or  bitterwort 
root  (gentiana  officinalis,  vide  p.  247),  all  became  sub- 
stitutes for  hops;  and  as  narcotics,  to  end  the  cata- 
logue, tobacco  (nicotiana),  bitter  bean  of  St.  Ignatius 
(fdhamara  Ignatio),  is  recommended  in  several  brewing 
treatises ;  and  though  perhaps  at  first  in  mistake  for 
buck  or  bog  bean,  seems  to  have  led,  through  ignorance, 
to  the  importation  of  the  bitter  nvt  (nva  vomica  or 
etrydmoe),  which  last  are  poisons  in  a  rank  degree^  ad- 
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mitting  no  pardon  or  excuse  whatever,  more  especially 
as  all  drugs  were  interdicted  by  tlie  statutes.  (Vide 
p.  246.) 

We  must  not  attribute  these  vicious  preparations  to 
the  porter  trade  alone,  though  the  immoderate  length 
to  which  the  impositions  were  carried  out  led,  after 
their  discovery,  to  a  relinquishment  of  porter-drinking 
by  many,  and  to  a  consequent  stagnation  in  the  trade, 
though  the  ale  brewers  were  not  less  guilty,  entertain- 
ing raw  grain,  sugar,  gentian,  quassia,  and  alum,  with 
equal  temerity;  besides  which  they  mingled  salt,  to 
chase  the  fox ;  honey  (md  aheari,  vide  p.  115.  167) 
as  a  saccharine  sweet  and  preservative ;  jalap  (jfcUapa 
ptdvis)  to  prevent  acidity,  and  to  counteract  the  effects 
produced  by  the  heating  India  berry  (coctmlus  Indiacus), 
or  by  decoctions  of  the  sliced  root  of  sweet  flag  {cala- 
mu8  aronuiticiui),  with  carraway  seeds  (cartim  carui), 
and  those  of  coriander  (coriandnum  sativmn),  which 
were  infused  ground,  to  act  as  a  cordial ;  and  another 
consisted  of  the  powders  of  the  following,  or  some  of 
them,  boiled  with  the  wort ;  orange  peel  (citrus  auran- 
tium)y  long  pepper  (piper  longum),  Quinea  pepper  (cap- 
sicvm  annuum),  grains  of  Paradise  (arruymvm  grana 
ParadiaUy  vide  p.  14),  and  ginger  (amonvwrn,  zingiber^ 
vide  p.  14.  245).  Hartshorn  shavings  were  boiled  in 
"  the  best  London  ale,"  to  fine  it ;  and  in  some  brew- 
eries marble  dust,  crabs*  claws,  oyster-shells,  and  egg- 
shells, were  pounded  as  carbonates  of  lime  (t»ufe  p. 
109.  112.  117),  when  that  mineral  was  not  native  in 
the  water,  were  put  into  the  ale  as  anti-acids,  after  it 
was  brewed ;  and  the  subcarbonates  of  potassium,  mag- 
nesia, and  soda,  were  added,  as  they  still  are  by  some, 
to  soften  down  a  sharp  acid  before  drinking.  Sulphate 
of  lime  (vids  p.  113,  114)  was  to  prevent  fretting ;  and 
lastly,  opium,  and  a  compound  nostrum  called  muUum, 
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containing  opium  and  other  matter,  was  sold  by  the 
druggists  to  create  strength  and  a  drunken  sleep.  All 
these  had  their  run,  with  greater  or  less  comparative 
success,  according  as  the  taps  satisfied,  and  the  decep- 
tion continued ;  and  the  sale  of  all  these,  or  the  most 
of  them,  constituted  the  staple  of  the  brewers'  drug- 
gist, who  travelled  from  town  to  town  to  dispense  his 
boons  for  the  "  benefit  I"  of  the  community.  Nor  did 
e'en  the  cannie  Scotsman,  whatever  his  defence,  escape 
the  contamination ;  for  though  "  the  Edinburgh  brewers 
have  been  less  the  prey  of  travelling  druggists  than 
their  brethren  of  the  south,"  yet  "  a  litUe  honey  to 
add  to  the  sweet,  and  a  few  coriander  seeds  or  o^ier 
anymatics  to  assist  the  flavour,  are,  as  far  as  we  (the 
Useful  Knowledge  men)  have  learnt  the  amount  of  the 
sins  of  which  they  have  been  accused,"  they  have  not 
been  altogether  guiltless,  nor,  perhaps,  were  their  male- 
factions so  narrowly  watched.  We  may  agree  with 
them  upon  the  hardship,  that  '^  while  the  excise  officer 
shall  be  threatening  or  prosecuting  a  brewer  for.  putting 
a  quarter  of  an  oimce  of  sulphate  of  iron  into  a  barrel 
of  his  porter^  another  brewer,  under  the  survey  of  the 
same  officer,  shall  have  ten-times  that  quantity  dis- 
solved, naturally,  in  the  water  which  supplies  his  brew- 
house  !"  (Treatise,  p.  20.)  And  then  it  was  very  hard 
upon  a  poor  Scotchman,  that  "  if  the  substitutes  were 
not  more  noxious  than  the  principal,  and  some  of  them 
were  less  so,  the  conscience  of  the  brewer  was  easily 
satisfied;  especially  seeing  that  he  could  procure  as 
much  bitter  for  sixpence  as  would  otherwise  have  cost 
him  a  pound."  (P.  27.) 

Now  this  may  be  the  identical  reason,  or  one  of  them 
at  least,  in  prominent  conjunction  with  the  train  above, 
why  the  legislatiire  interfered ;  for  the  practice  of  adul- 
teration had  been  carried  so  far  in  1810,  especially  in 
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brewing  fresh  raw  grain  and  from  sugar,  that,  notwith- 
standing the  tremendous  charge  put  upon  malt  by  the 
Excise,  the  malt  revenue  for  the  ten  years  then  expiring 
amounted  to  an  average  (vide  p.  103)  of  more  than 
28  millions  of  bushels  less  than  in  any  of  the  three 
preceding  equal  periods,  being  a  diminution  of  9^  per 
cent ;  Scotland  alone  having  yielded  less  by  6  millions 
and  odd  out  of  17  and  odd,  being  rather  more  than 
34|  per  cent  Well,  therefore,  may  Scotch  writing 
brewers  boast  of  their  countrymen's  honesty  imder  temp- 
tation, and  insinuate  thus!  "The  immense  capitals 
and  influence  of  the  ten  or  twelve  principal  (London) 
houses  defy  all  competition,  and  whatever  maJt  liquor 
they  agree  to  designate  by  the  name  of  porter  must 
eventually  pass  current  with  the  multitude.  This  is  no 
random  assertion ;  for  it  is  well  known  that  the  liquor 
now  retailed  under  that  denomination  has  little  or  no 
resemblance  (in  1827)  to  what  was  so  called  thirty 
years  ago."  In  the  eye  of  this  scribe,  therefore,  the 
principal  Londoners  were  as  roguish  as  the  Burton 
men  (vide  p.  114,)  and  no  doubt  were  equally  culpable ; 
but,  without  presuming  to  determine  upon  this  point, 
Government  being  aware  of  the  nefarious  practices 
existing  at  the  period  in  question,  passed  an  act  of 
Parliament  in  1811,  containing  certain  prohibitoiy 
clauses  against  the  practice  of  mashing  with  raw  grain 
or  sugar,  allowing  the  latter  only  in  its  concentrate 
state  of  essentia  hina  (vide  p.  90)  as  a  colouring  material 
for  porter ;  which  act  had  the  effect  of  increasing  the 
English  revenue,  but  not  the  Scotch,  or  yet  the  national 
aggregate  (vide  again,  p.  103),  for  "  the  more  sdentific 
brewers  were  enabled  to  save  two-thirds  of  the  malt 
duty,  and  consequently  gained  an  advantage  over  their 
less  knowing  brethren."'  In  1812  (vide  p.  169)  sugar 
was  again  permitted  to  be  used. 
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In  the  season  of  1812-13,  hops  rose  from  ,£^5  to  <j?15 
per  cwt.  and  remained  at  £S  or  £9  till  1816,  when 
they  ran  up  to  ^14,  and  in  1818  as  high  as  ^31 ; 
though  meteorology  does  not  shew  (v.  p.  329-30)  that 
any  thing  remarkable  happened  to  the  harvests  of  all 
those  years ;  but  in  1816,  as  the  duties  did  not  increase, 
parliament  again  interposed,  and  put  down  all  ingre- 
dients in  the  brewery  except  malt  and  hops,  and  the 
following  year  brought  out  Mr.  Wheeler,  as  noticed  in 
a  former  chapter  (v.  p.  90).  Yet  with  all  these  enact- 
ments to  suppress  fraud  and  protect  the  people's  lives, 
there  has  been,  through  the  publication  of  books  or 
otherwise,  '^a  general  complaint  of  the  declension  of 
the  quality  of  London  porter,''  or  at  least  of  its  charac- 
ter. Who  can  be  surprised  at  this,  when,  eight  years 
after  the  last-mentioned  act  became  law,  we  can  find 
"a  brewer  of  thirty  years'  practical  experience,"  re- 
commending that  to  each  hogshead,  *'  generally  speak- 
ing," there  be  added  "capsicum  i  oz.,  ground  and  used 
in  the  copper ;  cocculus  Indicus  1  oz.,  must  be  bruised, 
ditto ;  liquorice  4  to  8  oz.,  either  dissolved  or  dropped 
by  single  pieces  into  the  copper  in  ftdl  boil ;  salt  of  steel 
rather  less  than  i  oz,  dissolved,  and  added  on  sending 
the  porter  out ;  colouring  IJ  pint.  K  porter  is  put  into 
vats,  then  will  be  the  "  proper  place  to  use  the  colour- 
ing, if  not,  then  in  the  tun  f  and  in  a  specimen  of 
"  the  process"  likewise  naming  an  indefinite  quantity  of 
"  gaOs"  for  colouring !  We  had  heard  of  galls  being 
used  in  France,  but  not  here. 

The  reasons  assigned  by  that  writer,  if  they  deserve 
the  name  of  reason,  for  the  continuance  of  these  for- 
bidden commodities,  are  unsatis£Bkctory,  and  in  some  re- 
spects unwarrantable: — "  Spanish  juice  imparts  cdour  as 
well  as  flavour  and  considerable  richness,  fictitious 
strength  from  the  use  of  the  cocculus  Indicus  berry,  sen- 
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sation  of  warmth  by  capsicum,  and  a  fermentation  is 
produced  by  salt  of  steel,  which  brings  a  fine  head, 
giving  a  peculiar  colour  by  striking  a  dead  brown  with 
the  astringent  matter  of  "  the  hop :" — ^but  why  colour 
with  both  this  and  liquorice  ?  or  why  use  either,  when  a 
better  might  have  1)een  found  in  essentia  bina,  which 
was  obtainable  at  the  same  risk,  and  was  "  merely  the 
sugar  of  which  the  colour  is  composed,  more  highly  cal- 
cined, so  as  to  become  a  very  dark  brown,  and  exceed- 
ing bitter?"  And  why  brew  with  coccadus,  which,  "if 
taken  in  too  large  a  dose,  will  occasion  severe  pains  in 
the  head,  vertigo,  and  distressing  sickness,"  and  when 
if  that  which  is  "  contained  in  a  pint  should  occasion 
any  degree  of  inebriety,  the  individual  who  sits  by  his 
side,  and  drinks  a  gallon,  may  pay  the  forfeit  of  his  ex- 
istence?" And  all  this  in  1824,  when  the  extract  of 
cocculus  sold  at  a  guinea  and  a  hsA£per  lb.,  though  about 
the  time  of  passing  the  act,  "the  numerous  body  of 
quacks,  who  called  themselves  brewers'  druggists,  were 
almost  annihilated  by  exchequer  prosecutions;"  and 
though  so  lately  as  1827,  "seizures  and  convictions  had 
continued  to  be  made,  and  were  still  making  by  the  ex- 
cise," yet  we  find  the  very  Scotch  writer  who  then  com- 
plained of  the  conduct  of  the  "  reckless  beings  who  used 
deleterious  ingredients,"  urging  breaches  of  the  law,  by 
prescribing  in  one  place  loaf  sugar,  in  another  salt,  salt 
of  steel  and  sulphate  of  iron,  and  black  rosin  with  half- 
spent  hops ;  in  another  essentia  bina,  aloes,  and  quassia ; 
in  another  horse-beans  and  egg-shells  ;  and  in  another 
honey,  over  the  prohibition  of  which,  especially,  he  la- 
ments most  pathetically,  because,  though  illegal,  it  is 
not  (feloterious.  "It  is  melancholy  to  see  its  expiring 
eiTorts  in  the  excise  accounts  for  1808 ;  the  gross  actual 
receipt  in  money  for  duties  on  metkeglin  or  mead  is  there 
stated  to  have  been  one  pov/nd,  eleven  AiUvngs,  and  ^- 
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pence," — Yes,  just  the  price  of  a  pound  of  expressed 
cocculus,  which  this  writer  describes  as  '^  a  strong  narcotic 
it  is  doubtless ;  for  it  is  on  that  account  alone  that  it  has 
preserved  its  place  in  the  brewery;"  but  he  gives  a  simi- 
lar account  of  hops,  which  he  pronounces  ^'  astringent 
and  narcotic,''  deciying  by  word,  measures  which  he 
was  encouraging  by  deed.  So  much  for  consistency  and 
the  interference  of  the  law !  The  Scotch  malt  duties, 
which  then  barely  covered  a  million  of  bushels  annually, 
have  of  late  years,  since  the  suppression  of  illegal  traffic, 
averaged  more  than  four  millions  {v.  Table,  p.  104). 
Down  with  the  abomination ! — ^Perish  the  idea  of  a 
man  covertly  condemning  that  which  he  overtly  com- 
mends !  The  author's  sentiments  with  respect  to  this 
subject  stand  expressed  in  a  former  part  of  his  work, 
(v.  p.  247-8,)  and  he  is  not  disposed  to  put  his  hand  to 
the  plough  and  afterwards  to  shrink  from  cidtivation. 

Disregarding,  then,  all  absurd  notions  of  any  gain  in 
purse  or  character  from  the  adoption  of  spurious  policy 
or  illegitimate  infringement,  the  best  mode  of  brewing 
genuine  porter  is  the  matter  now  for  consideration,  since 
the  very  same  brewers,  whose  principles  lead  the  whole 
firatemity  into  jeopardy,  admit  that  "  exceedingly  good 
porter  may  be  brewed  from  two  sorts  of  malt  only."  It 
is  ridiculous  to  say,  as  some  have  done,  that  vinosity  is 
not  requisite  in  porter  so  much  as  potency,  or  yet  to 
argue  in  favour  of  fulness  without  spirituousness ;  and 
it  is  more  ridiculous  still  to  assert  that  '^  flavour  is  little 
studied"  in  the  porter  brewery,  or  that  "the  hops 
usually  employed  in  brewing  that  beverage  are  either 
coarse  or  old,  and  would  not  be  admissible  in  fine  ales," 
as  though  the  porter  brewer  were  some  despicable  crea- 
ture, who  would  put  up  with  any  thing  which  his  supe- 
riors spumed  The  criterion  is,  the  malt  shoidd  be 
sound  and  very  well  dried;  and  the  hops  strong  and 
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sufficiently  matured  in  their  growth ;  but  not  coarse,  as 
some  express  it,  nor  yet  very  old,  as  it  is  well  known  that 
long  keeping  entirely  deprives  them  of  their  virtue ;  and 
let  this  suffice  for  qualification. 

The  temperature  of  the  mashing  liquor  for  porter 
grist  has  by  some  been  a  subject  of  grave  consideration, 
while  with  others  it  is  taken  as  mere  custom  and  ex- 
ample. The  old  and  erroneous  idea  that  the  brown  and 
amber  malts  are  in  greater  danger  of  setting,  and  con- 
sequently that  they  require  colder  mashing  than  the 
paler  kinds,  is  now  being  abandoned,  and  the  reverse 
belief  having  begun  to  prevail,  a  more  correct  practice 
has  been  introduced,  and  is  becoming  general  The 
effect  of  much  fire  under  the  kiln  not  only  gives 
colour  to  the  farina  of  the  grain,  but  in  some  cases  so 
hr  destroys  the  diastatic  gluten  by  charring,  as  to  ren- 
der it  inoperative  in  the  mash-tun;  while  in  other 
cases,  the  previously  formed  sugar  is  deprived  of  its 
sweetness  by  excessive  heat :  this  satisfactorily  accounts 
for  the  apparent  deficiency  in  the  extract  of  malt,  (». 
p.  151-2,  and  p.  486,  above,)  in  proportion  as  its  colour 
is  deepened  by  the  maker. 

When  the  whole  of  the  grist  or  malt  is  subjected  to 
the  operation  of  mashing,  the  ordinary  mode  of  extrac- 
tion is  often  necessarily  different  from  the  treatment  of 
pale  malts  alone,  where  sparging  and  as  few  mashes  as 
possible  are  practised  in  the  latter  case;  whereas  the 
pasty  consistence  and  insoluble  parts  of  the  high-dried 
com  require  additional  mashings  to  reduce  them,  and 
particularly  where  black  malt  is  employed,  by  its  accu- 
mulating on  the  false  bottom  of  the  tun,  or  amongst 
the  lower  strata  of  the  goods,  by  which  the  vertical  de- 
scent and  regular  process  of  the  worts  are  impeded 
soon  after  each  mash,  so  that  the  goods  as  often  require 
breaking  anew  and  remixing,  in  order  to  admit  of  their 
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equal  dispersion  and  dilution.  The  chief  evil  in  these 
repeated  mashings,  is  the  saturation  of  the  top  and 
bottom  parts  of  the  goods  with  wort  of  equal  gravit j^ 
without  the  usual  advantage  of  totally  exhausting  even 
one  half  of  the  grains  by  the  downward  washing  and  fil- 
tration afforded  by  the  sparging  system  ;  so  that  a  dimi- 
nution of  extract  is  the  consequence,  in  proportion  to 
the  quantity  of  the  black  substitute,  and  its  hordeous  or 
imperfectly  malted  state. 

Allusion  has  been  made  in  former  pages,  to  the  im- 
provement which  has  of  late  years  beeti  made  in  the 
metropolitan  ales,  (i;.  p.  486,)  while  on  the  other  hand 
their  beers  have,  in  too  many  instances,  gradually  de- 
clined in  virtue  and  beauty,  which  circiunstance  is  not 
wholly,  as  we  have  seen,  (p.  491,  above,)  though  in  part 
attributable  to  the  introduction  of  Wheeler's  patent 
malt,  or  such  as  is  roasted  in  imitation  of  it;  "the 
"  nappy  brown  stout"  produced  from  amber  malt,  hav- 
ing fidlen  off,  and  in  many  houses  a  black  sulky  beve- 
rage being  substituted  in  its  stead,  on  the  taste  of  which 
the  stranger  experiences  a  shake,  as  sudden  and  elec- 
trical as  that  which  seizes  a  spaniel  when  quitting  the 
water. 

This  obdurate  ingredient,  though  now  considered  by 
many  to  be  almost  or  whoUy  indispensable,  is  often  in 
the  porter  brewer's  way,  from  the  obstacle  which  it  pre- 
sents, whether  mixed  among  the  grist  in  the  mash-tun, 
or  with  the  hops  in  the  copper.  In  the  latter  place  it 
inflicts  its  penalties  by  the  descent  of  its  insoluble  par- 
ticles, and  their  adhesion  to  the  bottom  of  the  copper, 
and  particularly  if  it  is  of  an  inferior  quality  from  not 
having  gone  through  the  proper  stage  of  vegetation.  In 
this  situation  it  forms  a  lining,  sometimes  of  consi- 
derable thickness,  and  obstructs  the  passage  of  the  heat 
from  the  frimace  beneath,  and  the  consequence  is,  that 
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the  bottom  of  the  copper  imbibes  and  retains  mu<^ 
caloric ;  and  if  the  heat  reaches  to  redness,  oxygen  is 
absorbed  by  the  metal.  In  this  case,  a  fracture  is  com- 
monly first  evinced  above  the  lag  or  channel  in  front  of 
the  fire,  or  vrherever  the  greatest  and  most  rapid  con- 
traction of  the  metal  occurs  after  drawing  the  fire  and 
introducing  cold  air:  thus  are  many  copper  bottoms 
burnt  out  through  the  practice  of  boiling  malt  In  some 
establishments  this  destructive  operation  is  obviated  by 
the  use  of  steam,  and  even  by  rousing  machines,  which 
prevent  the  subsidence  of  the  ponderable  matter ;  but 
this  precautionary  measure  is  not  very  common.  Many 
brewers  consider  it  more  economical  to  boil  the  black 
malt  with  the  worts  ;  but  the  facility  with  which  both 
gum  and  sugar,  whatever  their  colour,  dissolve  in  water 
of  any  temperature,  shews  that  the  idea  is  incorrect, 
as  far  as  the  extraction  of  colouring  matter  is  alone 
considered. 

Of  this  black  or  porter  malt,  as  great  a  variety  ob- 
tains, both  in  quality  and  colour,  as  in  any  article  of 
commerce,  for  reasons  already  given  (p.  90  and  486). 
The  inferior  and  low-priced,  which  by  some  is  thence 
foolishly  accounted  (^leap,  is  mixed  with  grain  that  has 
never  properly  germinated  ;  and  in  too  many  instances 
very  light  barley,  and  even  that  of  a  better  quality,  is 
dried  as  soon  as  the  excise  officer  has  taken  his  floor 
gauge,  and  consequently  before  vegetation  has  proceeded 
through  one-tenth  of  its  proper  course,  in  order  to  pre- 
serve the  form  and  substance  of  the  com  as  much  as 
possible.  Thus  the  malt  duty  is  paid,  and  the  grain  is 
without  the  advantage  of  being  malted,  merely  because 
such  mean  barleys  would  become  exhausted  by  the  pro- 
cess :  this  is  not  rational,  nor  is  the  maltster  honest  to 
himself  or  his  customers,  through  its  being  unsaleable 
while  undisguised.     The  colour  is  often  so  black  that  it 
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resembles  mere  cinders,  and  the  whole  com  is  puffed  up 
to  an  enormous  size,  its  shape  is  destroyed  unless  secured 
by  fi^ud,  and  it  adheres  together  in  bunches,  through 
the  bursting  of  the  shells  and  the  exudation  and  fixa- 
tion of  the  gummy  matter  when  in  the  roasted  cylin^ 
ders.  This  article  is  never  bought  by  any  but  the  ava- 
ricious or  the  ignorant ;  for  the  colour  and  flavour  which 
it  imparts  in  such  a  state  are  deficient  and  poor,  because 
charred  vegetable  matter  is  insoluble  in  water ;  and  it  is 
also  sometimes  so  very  unpleasant  to  the  sight  and 
scent,  that  no  spirited  or  fair  trader  will  touch  it,  or 
have  it  in  his  possession :  its  extract,  too,  is  so  unstable 
that  a  vat  of  porter  impregnated  with  its  rubbishy  par- 
ticles, will  generally,  within  a  few  months,  lose  a  large 
share  of  its  colour  by  precipitation. 

Black  malt,  properly  so  called,  is  certainly  a  conve- 
nient and  profitable  acquisition  in  the  brewery;  yet 
none  but  that  which  has  been  made  from  good  barley, 
thoroughly  malted,  and  possessing  a  sound  interior,  of 
an  uniform  dark  chocolate  colour,  can  properly  be 
deemed  a  good  sample  deserving  public  patronage.  Be- 
sides these  characteristics  of  a  genuine  specimen,  each 
com  is  separate,  and  as  free  from  excrescences  as  when 
it  was  in  the  state  of  raw  grain,  and  as  near  its  original 
size  and  shape  as  the  process  of  its  manufacture  will 
permit;  and  as  the  greater  part  of  its  interior  is 
rendered  soluble  and  perfect  by  the  saocharising  power 
of  germination,  it  contains  a  much  larger  quantity  of 
colouring  matter  of  a  superior  and  very  desirable 
kind,  consisting  chiefly  of  a  species  of  caromel,  simi- 
lar to  the  colouring  matter  of  former  times;  being 
burnt  saccharum  and  mucilage,  which  impart  an  agree- 
able odour  to  the  beer,  and  maintain  its  colour  with 
tenacity.  The  author,  desirous  to  do  justice  to  those 
gentlemen  in  the  trade  who  use  this  new  species  of 
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carbonised  sugar  (caro  mellis,  fiedi  of  honey)  as  their 
colouring  substance,  in  moderate  quantities,  and  of  the 
best  description,  must  say,  that  they  consist  of  all  the 
larger  London  and  Dublin  houses  and  some  others, 
where  first-rate  talent  and  liberality  continue  to  exist, 
and  where,  as  a  consequence,  none  but  the  best  mate* 
rials  are  used ;  and  they  have  their  reward  in  extensive 
sales,  fair  profits,  and  the  8atis£Eu^on  evinced  by  the 
publia 

The  impediments  offered  to  an  economical  application 
of  this  kind  of  malt  in  the  ordinary  way,  induces  the 
author  to  suggest  that  it  would  be  advisable  to  maah  it 
alone,  in  a  vessel  made  expressly  for  the  purpose,  and 
to  add  the  product  to  the  ordinary  wort  in  the  under- 
back,  the  copper,  or  the  hop-back,  in  such  proportions 
as  the  colour  of  each  extract  may  indicate  after  expe- 
rimental mixing  for  a  few  moments.  On  accoimt  of  the 
extreme  brittleness  of  the  patent  malt,  it  can  seldom 
be  cut  or  crushed  without  reducing  it  to  powder ;  and 
since,  unlike  other  malts,  nothing  but  a  simple  solution 
of  its  caromel  and  gum  occurs  when  mixed  with  either 
hot  or  cold  water,  and  the  whole  of  the  husk  and  other 
insoluble  particles  fall  in  a  compact  mass  upon  ihe 
nether  parts  of  the  vessel,  so  that  it  would  be  impos- 
sible to  run  the  extract  through  the  sediment,  as  in 
other  cases,  the  wort  which  it  produces  must  needs  be 
drawn  off  from  above,  by  means  of  taps  placed  one 
above  another  in  the  side  of  such  adjutant  tun:  in  this 
way  repeated  mashings  may  be  had,  and  the  process 
may  be  continued  as  long  as  any  colour  can  be  obtained. 

This  kind  of  extract  may  be  cooled,  and  instantly 
vatted  in  its  dilute  state ;  but  perhaps  it  would  be  more 
advisable  previously  to  boil  it  for  the  sake  of  concen- 
tration. In  this  way  several  weeks'  stock  may  be  kept 
on  hand  in  good  condition,  there  being  no  danger  of  its 


SCALB  OF  GBIST& 


499 


decomposition,  if  kept  tolerably  cool  and  free  from  yeast 
or  other  eremacautical  matter.  It  would  be  difficult  to 
define  by  words  the  exact  flavour,  colour,  and  consti- 
tution, produced  by  the  various  combinations  of  black, 
brown,  amber,  and  pale,  or  perhaps  to  confine  the  shades 
of  separate  malts  within  these  four  terms ;  for  the  scales 
of  admixture  are  nearly  equal  in  number  with  the  prac- 
titioners themselvea  The  shades  of  amber  malt,  in  par- 
ticular, are  so  many,  and  so  much  difference  of  colour 
is  imparted  by  black,  that  frequent  trifling  variations 
are  made  in  the  proportions  of  each  by  persons  who 
draw  out  a  standard  scale  for  their  individual  guidance, 
in  endeavouring  to  arrive  at  imiformity  in  colour  and 
flavour,  be  they  such  as  they  may ;  but  by  an  experi- 
enced brewer,  this  is  done  with  admirable  accuracy. 
The  following  six,  which  are  varieties  in  rather  exten* 
sive  use,  are  here  selected  as  being  suitable  to  the  taste 
and  judgment  of  the  author,  according  to  attendant  cir- 
cumstances. 


No. 

1  . 

2  . 

3  . 

4  . 

5  . 

6  . 


B]>d. 

Brown. 

.  .  .  9  .  . 

.  .      0  .  .  . 

.  .  .  6  .  . 

.  .  34  .  .  . 

.  .  .  2  .  . 

.  .  30  .  .  . 

.  .  .  3  .  . 

.  .  25  .  ,  . 

.  .  .  4  .  . 

.  .  24  .  .  . 

.  .  .  6  .  . 

.  .    0.  .  . 

TaMe  of  Porter  Grists. 

Amber.  P»le. 

.     0 91   . 

.  0  ....  60  . 
.  10  ....  68  . 
.  16  ....  57  . 
.  24  ....  48  . 
.  95  .  .  .  .    0  . 


Total. 

.  100 

.  100 

.  100 

.  100 

.  100 

.  100 


With  those  who  brew  the  low-priced  shabby  article 
above  alluded  to,  a  grist  something  like  No.  1  is  used, 
producing  a  flavour  which  would  lead  a  stranger  to  con- 
clude that  liquorice  had  been  engaged  in  its  produc- 
tion, so  much  like  it  is  the  flavour  of  porter  brewed  of 
pale  and  black  malt  only,  whatever  be  their  relative 
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proportions.  Any  fulness  which  this  porter  inay  have, 
principally  depends  upon  the  gum-like  portions  and 
properties  of  the  black  malt,  which,  unlike  the  muci- 
lage of  the  paler  malts,  does  not  submit  to  the  process 
of  saccharisation,  either  in  the  mash-tun  or  in  the  fer- 
menting tun,  and  consequently  does  not  contribute  to 
the  formation  x)f  alcohol :  if,  however,  such  an  article 
be  strong,  and  not  attenuated  too  low,  but  vatted  six 
or  ten  months,  its  objectionable  flavour  is  in  a  great 
measure  dissipated,  and  a  new  one  is  acquired,  which 
renders  the  potation  tolerable,  and  sometimes  reaUy  good. 
Thus  porter,  made  by  an  excessive  use  of  black  malt, 
is  much  more  mucilaginous  than  that  which  is  brewed 
from  lower-dried  materials. 

The  destruction  of  the  constitutional  principles  of 
com  by  a  heat  more  than  double,  nay,  nearly  triple  the 
in/uiximwnh  which  it  can  withstand,  also  helps  to  account 
for  the  deficiency  of  extract  from  porter  malt ;  for  this 
high  heat,  which  the  porter  malt  has  to  endure  in  dry-> 
ing,  destroys  its  diastase,  and  consequently  its  gene- 
rative or  converting  power,  when  in  the  mash-tun. 
This,  and  not  the  double  cylinder,  has  of  late  started 
an  objection  to  Poole's  patent  (p.  89) :  indeed,,  the  old- 
&shioned  blo¥m,  and  even .  some  of  the  ambers,  do  no- 
thing more  than  passively  dissolve  in  the  mash,  through 
having  been  deprived  of  their  activity  by  heat . 

No.  2  in  the  above  table  produces  porter  of  an  ordi- 
nary kind  only,  and  with  a  lower  flavour  than  the  first, 
though  much  superior  to  it;  but  its  quality  greatly 
depends  on  attendant  circiunstances.  No.  3  is  much 
improved  in  consequence  of  the  introduction  of  one- 
tenth  of  amber  and  a  small  quantity  of  brown,  or  of 
the  deceptive  blown  malt  No.  4,  which  perhaps  is 
much  more  general  in  the  provinces,  is  preferable  to 
No.  3 ;  and,  if  used  without  any  counterfeit  matter. 
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gives  general  satisfaction  where  the  brewer  is  provided 
with  the  necessary  plant,  proper  vats,  and  a  sufficiency 
of  knowledge ;  but  the  great  misfortune  with  many  of 
the  less  experienced  country  brewers  is,  that  they  ima- 
gine that  porter  cannot  be  brewed  from  malt,  hops, 
and  water,  without  some  other  ingredient ;  and  hence 
they  often  spoil  the  flavour  of  a  really  good  beverage 
by  contamination  with  liquorice  or  other  alien  matter: 
a  fact  which,  as  it  demands  condemnation,  must  be  ad- 
mitted with  regret.  Besides  this,  country  porter  is 
often  prepared  of  a  greater  gravity  than  the  common 
London  tipple,  and  is  consequently  of  a  higher  and 
ranker  flavour,  arising  from  the  concentration  of  its 
carbonised  matter.  Country  brewers  would  find  their 
X)ecuniary  advantage  secured,  and  their  beer  at  the  same 
time  improved,  were  they  to  use  newer  and  better  hops 
than  they  usually  do,  and  were  they  to  adopt  the  grist 
now  in  use  by  those  whose  produce  is  so  much  admired 
by  the  public,  namely.  No.  6,  and  still  more  so  by  the 
exclusive  employment  of  No.  6. 

Irish  Poetbb.— The  most  respectable  of  the  Irish 
brewers  are  deservedly  noted  for  the  genuine  qualities 
and  peculiarly  pleasant  flavour  of  their  porter;  and 
although  some  of'  the  peculiarity  may  be  attributed  to 
the  fumes  imbibed  from  the  diying  kiln,  and  from  the 
choice  hops,  of  which  they  are  not  sparing,  yet  it  mainly 
depends  upon  the  character  of  their  grist.  In  this  respect 
their  practice  is  similar  to  that  of  the  best  modem  London 
houses,  which  is  the  admixture  numbered  6  in  the  above 
table,  or  a  close  approximation  to  it;  and  the  chief 
material  with  the  first  establishments  in  both  countries 
is  a  perfectly  malted  com  of  the  finest  description,  dried 
to  a  shade  lower  than  that  which  is  generally  recog- 
nised as  amber  malt,  the  necessary  colour  being  im- 
parted by  about  one-third  or  one-half  of  the  black 
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material  required  when  pale  malt  is  used  in  lieu  of 
the  browner  kind.  This  modem  porter  malt  just  de- 
scribed, is  dried  in  such  a  manner  as  to  cause  only 
very  little  diminution  in  the  extract,  when  compared 
with  the  paler  article,  and  yields  a  suflSciency  of  colour 
with  a  desirable  flavour,  to  render  no  more  than  a 
moderate  and  profitable  application  of  the  black  malt 
necessary;  and  thus  is  produced  a  mild,  soft,  and 
agreeable  potation,  of  established  soundness  and  per- 
manently good  quality. 

Some  portion  of  the  Irish  brewers,  and  those  who 
rank  among  the  most  celebrated,  form  their  grist  of 
pale  and  best  black  malt  only,  first  taking  the  precau- 
tion to  redry  the  pale  on  a  kiln  kept  for  the  purpose 
in  the  brewery,  perfect  and  sound  dryness  being  wisely 
considered  indispensable  in  malt,  and  of  particularly 
high  importance.  To  ascertain  the  condition  of  any 
specimen,  in  store  or  elsewhere,  a  hygrometer  would 
be  very  useful :  it  is  a  cheap  and  simple  little  instru- 
ment, capable  of  indicating  the  degree  of  dampness  or 
dryness  of  whatever  is  in  contact  with  it,  with  promp- 
titude and  decision. 

London  porter,  though  justly  extolled  in  every  part 
of  the  civilised  world,  is  not,  nor  ever  has  it  been, 
indebted  for  its  superiority,  as  thousands  have  ima- 
gined, to  any  particular  virtues  possessed  by  the  water 
of  the  Thames ;  indeed,  it  would  be  very  strange  if  it 
were  so,  not  only  from  the  disgusting  filthiness  im- 
parted by  its  tributary  sewers,  but  from  the  fiact,  thai 
the  "silvery  Thames,''  as  the  poet  calls  it,  does  not 
supply  any  of  the  London  houses  with  brewing  liquor, 
except  they  are  situated  at  some  considerable  distance 
up  the  river ;  and  even  there  the  water  is  pumped  up 
and  filtered  by  the  works  of  the  South  London  and 
Vauxhall  Water  Company,  at  the  ebb  of  the  tide,  or 
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Bt  low  water,-  so  tbat  those  wlio  then  employ  it  may 
be  able  to  vend  it  to  their  customers  in  the  purest 
state  that  is  possible ;  for  there  is  not  any  appear- 
ance of  "silver"  any  where  below  Battersea  Bridge, 
except  what  a  poet's  eye  can  see ;  and  even  those  who 
employ  this  water  in  the  purified  manner  here  de- 
scribed, reject  it  during  the  summer  months,  espe- 
cially if  they  have  spring  wells  within  their  premises, 
and  know  how  to  appreciate  them:  an  acquisition 
which  few  are  willing  to  be  without,  for  the  above 
and  other  good  reasons. 

The  process  of  extracting  the  porter  wort  is  much 
the  same  as  that  which  has  been  recommended  in 
brewing  ale,  with  the  exception  already  pointed  out, 
in  consequence  of  a  choked  masL  Some  brewers  re- 
commend that  porter  be  boiled  8  or  9  hours  to  increase 
the  colour,  and  if  of  different  mashes,  to  apportion  that 
length  of  time  among  them,  according  to  relative  strength ; 
forgetting  at  the  same  time  that  "  long  boiling  prevents 
firee  fermentation."  With  the  hop-convertor  in  opera* 
tion,  however,  all  disputes  on  that  head  are  laid  at  rest 

Common  London  i>orter  ranges  from  20  to  22  lbs. 
per  barrel,  and  the  ordinaiy  stout  for  town  consump- 
tion about  26  lbs. ;  and  stronger  than  this  is  mostly 
sent  into  the  provinces,  or  consigned  to  exportation. 
The  different  qualities  of  beers,  whether  porter  or  not, 
are  generally  marked  upon  the  casks  in  which  they 
are  sent  out,  and  it  is  now  common  to  stamp  X,  XX, 
or  XXX,  to  designate  such  gravities  as  at  the  option  of 
the  proprietary  may  be  determined  upon,  as  a  guide  to 
the  servants,  and  as  a  scale  of  charges.  X  was  at 
first  stamped  by  the  Excise,  or  with  their  authority, 
on  all  casks  and  stores  containing  beer,  which  was 
deemed  to  be  worth  ten  shillings  per  barrel,  to  denote 
that  it  was  strong,  and  chargeable  with  duty  accord- 
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ingly ;  but  as  this  was  detenoined  by  tbe  donscienoes 
of  the  trader  and  his  surveying  officer,  the  latter  of 
which  was  sure  to  predominate,  the  course  gave  rise 
to  an  infinity  of  disputes.  Ten  shillings  afterwards 
became  the  duty  per  barrel  on  malt  liquors  not  ac- 
oounted  small,  and  the  letters  X  and  T  were  intro- 
duced into  the  officers'  books  to  represent  BXctseoMe 
and  table  beer  respectively,  till  the  total  repeal  of  the 
beer  duties  in  1830  rendered  all  further  notice  im- 
necessary. 

The  general  method  of  procedure  in  the  fermenting 
department,  is  to  finish  the  cooling  of  the  w(»ts  by 
efficient  refrigerators,  and  to  pitch  at  60*,  or  between 
that  and  63^  in  squares  or  rounds  fitted  up  with  attem- 
perators.  The  attenuation  is  seldom  carried  below  11 
or  12  lbs.,  and  the  heat  is  curbed  within  70**  or  75% 
when  it  is  started  into  pontoes  containing  from  10  to 
20  barrels  each,  where  it  ejects  its  yeast  into  stilliona. 
These  smaller  fermenting  vessels  are  kept  filled  up  by 
a  self-acting  apparatus  provided  for  the  purpose,  con- 
sisting of  parachute,  tank,  ball-cock,  pipes,  &c,  by  the 
agency  of  which  a  considerable  burden  of  manual  labour 
is  avoided,  considering  the  quantity  of  work  required 
to  be  performed.  The  ultimate  attenuation  is  from  5 
to  7  lbs.,  and  the  stronger  London  beers  seldom  exceed 
10  lbs.  When  fine,  it  is  vatted  in  large  quantities  to 
improve  its  body. 

Yattino  Pobteb. — ^The  spontaneous  and  gradual  de- 
composition which  takes  place  in  a  large  vat  creates 
a  peculiarly  gratefrd  kind  of  acerbity  and  fulness  on  the 
palate,  which  is  not  to  be  found  in  new  or  unvatted 
porter ;  it  also  creates  an  amalgamation  of  distinct  fia^ 
vours  which  have  emanated  from  the  temperatures  and 
management  of  the  gyles  during,  fermentation,  with 
that  of  the  article  which  it  may  be  advisable  to  blend 
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wiih  it,  to  effect  flavour  and  taste  of  age,  be  it  of 
whatever  description  it  may.  This  mode  of  preparer 
tion  is  properly  denominated  mdlowing,  a  word  signifl- 
-cant  of  becoming  ripe,  and  which  lexicographers  derive 
from  md,  honey ;  and  it  is  this  mellowing  and  reduc- 
tion of  the  bitter,  from  which  the  pre-eminence  of  large 
stores  arises. 

Ube's  Delusion. — False  construction  is  more  readily 
-attainable  than  correct  demonstration,  and  men's  minds 
are  more  apt  to  censure  without  cause  than  to  reflect 
and  afterwards  to  decide  wisely ;  and  though  Dr.  lire, 
in  his  Dictionary,  under  the  article  ^^Beer,"  has  at- 
tacked the  London  brewers  with  more  causticity  than 
discretion,  his  credulity  is  less  to  be  blamed  than  the 
&tuity  of  a  class  of  practical  brewers  who  in  their  writ- 
ings have  avowed  themselves  adulterators.  Had  the 
Doctor  rested  here,  the  subject  might  die  and  lie  buried 
in  his  book  without  controversy ;  but  in  his  "  Supple- 
ment" to  the  Dictionary,  recently  published,  he  has 
renewed  the  assault  with  implacable  antipathy,  and 
the  Mechanics' Magazine,  for  December,  1844,  has  given 
an  echo  to  his  accusatory  declamations,  which  have 
been  copied  into  several  provincial  organs  of  the  press. 
The  author,  on  perceiving  the  course  thus  taken,  ad- 
dressed a  letter  to  the  Magazine,  which  will  be  found  in 
No.  1121,  published  February  1,  1845.  It  would  be 
foreign  to  the  nature  of  the  present  undertaking  to 
travel  over  the  whole  field  therein  embraced,  and  still 
it  might  be  accounted  derelict,  were  we  to  abandon 
the  defence  which  we  have  set  up  in  order  to  clear  the 
character  of  the  brewer  from  charges  so  inexorably  pre- 
ferred. The  Doctor  has,  in  short,  published  a  process 
for  porter-brewing,  which,  were  it  known  to  the  trade, 
would  be  utterly  disreputable  and  ruinous ;  but  which, 
as  it  stands,  is  fidlacious,  erroneous,  and  injurious  to 
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the  trade,  in  principle,  practice,  and  detail.  The  following 
is  a  correct  copy  of  the  recipe,  which,  after  a  partial  and 
meagre  recantation,  he  imputes  to  the  London  brewers, 
except  those  which  he  calls  "  the  most  respectable  esta- 
blishments."' 

"  Components : — 
530  bushels,  English  measure,  of  good  barley  malt. 
10  ditto  of  kiln -browned  malt. 
12  cwi  of  essentia  bina,  caramd,  or  sugar  fused  over 
a  fire  into  a  dark  brown  or  black  syrupy  nuussL 
1500  lbs.  of  hops,  or  about  3  lb&  to  each  bushel  of  malt 
10  quarts  of  calfini,  a  preparation  made  with  the  oil 

distilled  from  the  outer  bark  of  the  birck 
5  quarts  of  good  porter  yeast 
Finings  of  isinglass  dissolved  in  sour  beer." 

This  he  roimdly  boasts  of  as  a  discovery  or  "  state- 
ment of  the  process  for  brewing  genuine  London  porter," 
broadly  "believing  it  to  be  more  nearly  that  really  prac- 
tised than  any  formula  hitherto  published." 

1.  We  will  take  five  of  the  first  London  houses  as  an 
epitome,  each  of  which  on  the  average  consumes  70,00Q 
quarters  of  malt  annually.  Two-thirds  of  this  consump- 
tion may  be  &irly  estimated  as  the  quantity  used  for 
porter,  so  that  each  of  these  firms  must  employ,  ac- 
cording to  his  view,  422  tons  13  cwt  of  essentia  bina 
every  year,  all  of  which  they  must  necessarily  smuggle 
into  each  of  their  respective  breweries ! — ^And  all  escape? 
Cannot  the  Dr.  find  one  vigilant  exciseman  or  traitorous 
workman  in  so  many,  willing  to  receive  an  informer's 
hire? — ^Does  he  imagine  that  men  of  such  capital  as 
these  brewers  would  be  fools  enough  to  subject  them- 
selves to  the  penalties  infiicted  by  the  statute  of  the  1st 
Geo.  111.  and  several  others  above-named? — ^Nonsense! 

He  allows  nearly  2  per  cent  of  "  browned,"  not  men- 
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tionihg  black  malt ;  but  the  quantity  consumed  is  about 
4  per  cent;  so  that  each  of  the  breweries  in  question 
runs  through  15,000  bushels,  and  all  the  London 
houses  about  156,000  bushels  annually,  of  an  article  of 
which  a  travelled  author,  who  professes  to  give  a  pr^ 
scription  for  genuine  London  porter,  does  not  profess  to 
know  even  the  existence. 

2.  With  respect  to  the  introduction  of  the  drug  which 
he  terms  "  caifini,"  the  author  has  shewn  this  vitupe- 
rative tirade  of  the  Doctor's  to  many  in  the  trade,  all  of 
whom,  to  a  man,  whether  in  town  or  country,  declare 
themselves  as  ignorant  as  himself  of  its  name,  quality, 
and  substance.  Moreover,  the  same  difficulty  exists  as 
with  the  essentia,  namely,  that  of  being  surreptitiously 
introduced  to  the  trifling  amount  of  18,500  gallons  a 
year :  an  exploit  which  magic  alone  could  achieve. 

3.  "  For  180  barrels  of  brown  stout,  containing  from 
80  to  85  parts  of  malt  extract  in  1000  by  weight,"  he 
recommends  "  6  quarts  of  good  porter  yeast ;"  which  is 
about  -^th  of  the  quantity  which  absolute  necessity  re- 
quires to  move  the  fermentation,  and  furnishes  an  indu- 
bitable proof  that  Dr.  Ure  is  not  a  brewer. 

4.  With  respect  to  hops.  The  quantity  of  malt  con- 
sumed by  the  brewers  of  the  united  kingdom,  averaging 
the  last  5  years  {vid.  p.  104),  was  3,780,086  quarters  a 
year,  and  assuming  as  before,  that  one-third  was  spent 
in  ale,  the  London  brewers  having  used  up  729,000 
quarters  a  year,  486,000  quarters  remain  for  porter 
brewing.  Then,  according  to  the  Dr.'s  arithmetic,  the 
quantity  of  hops  required  to  be  used  with  the  malt,  at 
24  lbs.  p^  quarter,  would  be  11,664,000  lbs. ;  and  as  the 
average  growth  of  these  5  years  was  18,715,650  lbs.  (vid. 
p.  275),  no  more  than  7,051,650  lbs.  remain  to  be  used 
in  brewing  the  3,294,086  quarters  of  malt  brewed  into 
ale  in  London  and  in  different  ways  throughout  the 
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country,  being  2  lbs.  2ioz.  to  the  quarter,  or  4oz.  to 
the  bushel !  Pursuing  his  correptious  fulmination  a 
little  farther,  we  will  assume  that  which  ia  as  near 
the  truth  as  possible,  namely,  that  100,000  quarters 
of  malt  are  now  annually  converted  into  bitter  ale, 
^and  that  the  quantity  of  hops  required  for  this  puipose 
is  reaUy  2,400,000  lbs.,  he  then  leaves  us  4,651,650  lbs. 
of  hops  on  hand,  to  yield  their  flavour,  and  give  pre- 
servation to  the  produce  from  3,194,086  quarters  of 
malt,  or  less  than  a  pound  and  a  half  to  the  quarter^  in- 
stead of  8  lbs.,  which  is  about  the  average  quantity 
really  used  in  brewing  both  ale  and  porter,  excepting 
export  beer.  And  this  egregiously  miscalculating  dupe, 
thus  drawn  into  unpardonable  error,  is  who  ? — ^The  ac- 
tuary (vid,  p.  274)  of  the  "  British  National  Brewing 
Company,"  whose  concentrative  powers  are  to  swallow  up 
the  trade !     Alas,  poor  Ure  ! 

Seriously,  the  extensive  convenience  for  storing,  the 
large  stock  of  all  ages  constantly  kept  on  hand,  the  re- 
gularity of  the  system  with  which  every  thing  is  con- 
ducted, the  tolerable  perfection  at  which  they  have 
arrived  in  the  various  departments  of  the  art,  through 
their  enlarged  practice  and  skilful  competition,  are  the 
principal  causes  of  that  superiority  which  distinguishes 
the  porter  of  the  London  breweries  from  that  of  the 
provinces,  where  these  essentials  are  not  yet  combined. 

Porter  is  recommended  by  the  medical  world  to  their 
convalescent  patients  in  poor  families,  in  lieu  of  port 
wine,  which  antidote  is  exclusively  appropriated  to  the 
wealthy.  Here  we  may  take  the  liberty  of  suggesting, 
that  both  classes  of  such  invalids  may  advantageously 
now  avail  themselves  of  a  yet  simpler,  more  nutritious, 
and  less  alcoholic  renovator  than  either,  merely  by  % 
temperate  imbibition  of  a  moderately  attenuated  fresh 
jKde  beery  of  about  20  or  24  lbs.  gravity,  or  such  as  is 
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retailed  at  fourpence  or  sixpence  per  quart  This  beer 
contaiiis  the  essentials  required  by  both  doctor  and  pa- 
tient, and  which  may  be  looked  for  in  vain  in  either  wine 
or  porter ;  for  besides  containing  water,  gum,  alcohol, 
and  carbonic  acid  gas,  in  common  with  black  beer,  it  pos- 
sesses some  glutinous  matter  and  a  fair  proportion  of 
nutrimental  sugar ;  and  its  gum  is  rendered  digestive 
by  retaining  its  vigour  and  original  elements ;  it  is  also 
better  suited  to  weak  stomachs  and  to  medicinal  and 
strengthening  purposes  than  any  black  beer  can  be, 
since  it  contains  less  carbonaceous  matter,  and  conse- 
quently more  nutritious  food,  and  is  easier  of  digestion ; 
whereas  porter  contains  such  a  large  share  of  this  heavy 
mucilaginous  matter,  that  it  is  better  iStted  to  hardy  and 
healthy  constitutions,  such  as  workers  in  metal,  soil,  or 
mortar,  whose  exercise  enables  them  to  carry  it  advan- 
tageously through  the  physical  system;  and,  as  regards 
port  wine,  little  or  perhaps  none  that  reaches  this  coimtry 
is  free  from  adulteration  with  foreign  alcohol,  which  is 
added  to  it  either  at  the  close  of  the  fermentation,  or  im-^ 
mediately  prior  to  its  enshipment,  and  is  never  completely 
incorporated  with  the  natural  juice  of  the  grape  and  its 
native  spirit,  notwithstanding  all  the  art  of  *' fretting 
in,''  of  which  the  exporters  are  masters  as  adroit  as  they 
are  fraudulent.  However  desirable  the  tartar  of  grape-> 
juice  is,  as  a  component  of  wine,  so  little  of  it  remains 
after  bottling,  that  it  cannot  avail  as  medicine ;  whereas 
the  tartar  or  gluten  of  malted  barley  answers  the  de- 
sired purpose,  because  it  exists  in  sufficient  quantity, 
and  partakes  of  the  same  essential  properties.  The  con- 
stitution of  porter  differs  frx)m  that  of  pale  beer  by  con- 
taining carbonised  gum,  little  sugar  or  gluten,  and  is 
comparatively  an  indigestible  beverage. 

Of  the  effect  which  gum  has  upon  the  animal  frame,, 
we  are  frimished  with  a  serious  but  interesting  truth  in 
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the  admitted  indigestibility  of  rice,  and  in  an  account 
given  by  Park  in  his  Travels,  of  the  emaciated  condition 
of  a  certain  uncivilised  African  tribe,  who,  during  a 
scarcity  of  other  food,  live  upon  the  gum  which  exudes 
from  the  stock  of  an  indigenous  tree,  and  which  is  of 
such  difficult  decomposition  by  the  human  organs,  that 
it  creates  pains,  and  very  often  brings  on  endemic  dis- 
ease, which  subsides  only  on  their  partaking  of  some 
animal  or  vegetable  food  which  contains  the  azotic  ele- 
ment, which  is  necessary  to  the  exercise  of  the  digestive 
functions.  Here  is  little  difficulty  in  seeing  that  symp- 
toms of  extreme  debility  must  in  many  cases  have  oc- 
curred, attended,  no  doubt,  with  violent  dyspepsia ;  and 
if  gummy  matter  is  so  unfit  for  the  support  of  the  ani- 
mal constitution,  when  the  appetite  is  keenly  on  edg^ 
how  much  more  dangerous  must  it  be  to  us  at  home, 
when  administered  to  persons  already  sick  and  weak  I 
Although  starch  gum  is  not  imbibed  from  beer  in  very 
large  quantities,  yet  its  highly  carbonised,  and  conse- 
quently inconvertible  condition,  makes  it  quite  objec- 
tionable as  food  for  invalids,  whatever  service  it  may 
afford  to  the  healthy  and  strong ;  and  notwithstanding 
that  the  gum  which  forms  the  frdness  of  porter,  is  ad- 
mitted to  yield  more  to  the  assimilative  action  in  conse- 
quence of  the  accompanying  bitter  of  the  hop,  &c.,  yet 
it  is  still  obstinate  during  its  digestion,  even  with  some 
healthy  people,  as  is  also  coffee,  though  aided  in  like 
manner  by  its  own  bitter  principle  and*  other  matter 
conjoined  with  it.  In  both  cases,  the  presence  of  the 
carbonised  gum  is  indisputably  the  cause  of  the  obduracy. 
Ale  differs  from  porter  as  much  as  tea  from  coffee, 
both  in  lightness  and  in  stimulus ;  but  neither  of  the 
high-dried  kinds  of  beverage  contains  the  nutriment  in-, 
cidental  to  the  paler  infrision,  without  the  addition  of 
some  artificial  matter ;  nor  do  they  produce  the  same 
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cordial  and  exhilarating  refreshment ;  yet  where  is  the 
doctor  who  prescribes  coffee  in  preference  to  tea^  under 
circumstances  of  debility,  depression,  or  indigestion  ? 
Strange  as  the  truth  may  be,  and  observation  assuredly 
establishes  it  in  practice,  gentlemen  trained  to  the  study 
of  medicine  pay  too  little  attention  to  oiganic  chemistry 
to  bestow  on  this  subject  the  serious  consideration  that 
it  eminently  deserves.  In  short,  they  prefer  porter  to 
ale,  or,  as  they  say,  black  beer  to  pale,  because  the 
former  is  generally  in  a  sounder  condition,  and  less  dis- 
posed to  acidity,  and  perhaps  because  it  contains  less 
sacduirine  matter ;  but  to  avoid  both  extremes,  the  whole 
of  the  pale  materials  may  be  brewed  into  a  species  of 
dry  ale,  like  that  prepared  for  the  Indian  market,  though 
it  is  not  less  saccharific ;  and  it  is  now  notoriously  re- 
markable, that  though  India  ale  was  originally  intended 
wholly  to  be  sent  abroad,  yet,  by  the  advice  of  the 
fitculty,  who  have  suddenly  discovered  its  intrinsic  ex- 
cellence, it  is  now  extensively  prescribed  as  a  medicine 
in  cases  of  impaired  appetite,  weak  digestion,  and  the 
like,  which  has  given  rise  to  its  occasional  and  gradual 
introduction  where  means  command  access  to  good  things, 
for  the  improvement  and  protection  of  health ;  and  as 
this  breaks  the  spell  of  custom,  it  is  made  to  constitute 
the  leading  topic  of  a  separate  chapter. 
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CHAPTER  XVIII. 

EXPORTS. 

BBBNTIAL  QVlUTIBS  OP  STOUT — BECTIPICATION — AUaTRALIAN  AND  CANA-- 
DUN  TA8TR  AMD  CUMATB— BAST  INDIA  VALE  AUt— Q0ANTITr  AND  qUA- 
UTT  OF  ITS  HOPS — ORIOINAI.  AND  OOBABGT  MODS  OF  FBBMKNTINa  IT — 
FBOOIIBSS  OP  ATTENUATION — HOME  OONBUMPTION—MBDICINAL  YIBTUBS — 
ULTIMATB  8TBBNQTH  AND  BRIQHTNBBS— SPBCIIUENB^CALCUTTA  HABKBT, 
AND  MALT  UQUOR  IMPORTS. 

Since  the  materials  and  manipulation  necessary  for  the 
production  of  porter  in  general,  have  been  somewhat  fully 
enlarged  upon  in  the  foregoing  chapter,  the  writer  will 
but  briefly  allude  to  a  few  principal  points  that  more 
particularly  bear  upon  the  subject  which  now  presents 
itself  for  re-inspection,  viz.  the  chief  features  of  porter 
or  stout  designed  for  exportation. 

Of  the  various  productions  of  the  British  brewery 
sent  abroad  to  the  many  nations  and  climes  with  which 
our  merchants  hold  intercourse,  the  principal  are  those 
exported  to  our  Australian,  Canadian,  Indian,  and  West 
Indian  settlements ;  and  these,  in  consequence  of  the 
diversity  of  climate  subsisting  between  those  colonies 
and  states,  and  not  a  little  from  the  constitutional  habits 
and  taste  of  the  several  classes  of  consumers,  are  re- 
quired to  vary  a  little  in  composition.  For  the  uniform 
mildness  of  Australia,  and  the  changeable  seasons  of 
North  America,  a  good  fair  article  of  porter,  called 
stout,  of  about  28  lbs.  per  barrel,  or  something  less  than 
three  barrels  to  the  quarter,  will  suit,  to  obtain  the 
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drawback  of  duty  on  materials.  The  grist  from  whicb 
such  export  beer  is  drawn,  as  well  as  the  hops  intended 
to  flavour  and  preserve  it,  should  be  somewhat  better 
than  a  good  medium  quality;  and  in  order  to  excel, 
it  is  found  necessary  to  use  only  one  description  of 
malt,  except  the  colouring  preparation,  and  that  neither 
under  nor  over-dried,  but  of  the  purest  amber,  A  win- 
ter's vatting  seasons  it  for  the  voyage,  and  renders  it 
fitter  for  exportation  than  if  shipped  immediately  after 
it  is  brewed,  however  fine  and  spirituous  it  may  be  in 
its  maiden  state ;  but  the  stout  intended  for  the  East 
or  West  Indies  should  be  more  alcoholic  from  the  com- 
mencement, and  requires  from  10  to  15  per  cent,  more 
bitter.  About  14  lbs.  may  be  sufficient  for  the  Austra- 
lian market,  and  15  or  161ba  for  the  Canadian;  but 
the  Indian  wiU  require  20  lb& 

The  custom  of  mixing  a  native  thin-brewed  beer  of 
inferior  quality,  and  not  unfrequently  a  mere  compound 
of  water  and  molasses,  with  the  imported  stout,  is  a 
common  fraud  with  some  of  the  Australian  and  Ame- 
rican dealers,  who,  by  thus  impairing  the  strength  and 
flavour  of  the  genuine  import,  and  thereby  increasing 
the  quantity  in  their  stock,  enlarge  their  profits  accord- 
ingly ;  by  which  misconduct  they  not  only  rob  the  con- 
sumer, but  sometimes  heap  odium  upon  the 'innocent 
brewer,  whose  name  and  fame  go  hand  in  hand,  the 
former  being  usually  labelled  upon  the  vessels  contain- 
ing his  stock,  and  particularly  if  an  honest  and  emu- 
lant  nmn.  He  may,  in  some  instances,  have  been  or- 
dered by  the  exporter  to  make  the  colour  of  his  produce 
some  shades  darker  than  usual,  as  a  false  token  of 
strength,  by  an  additional  allowance  of  patent  malt, 
although  it  may  conspire  to  shield  the  anticipated  de- 
ception at  the  expense  of  his  individual  reputation. 
The  consumption  cannot  be  increased  by  this  time* 

Ll 
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serving  and  mercenary  species  of  trickery ;  but  an  ex- 
posure and  a  good  brisk  competition  may  do  mncb 
towards  abolishing  it,  since  the  latter  course  has  reme- 
died an  evil  in  the  market  of  Calcutta. 

The  ultimate  attenuation  of  the  export  stout  should 
vary  according  to  the  climate  it  will  have  to  encounter: 
that  for  India  may  have  about  4  lb&  unattenuated ; 
that  for  the  milder  and  uniform  climate  of  Australia^ 
about  5  lbs. ;  and  the  supply  intended  for  the  more 
fluctuating,  and  often  extremely  hot  or  rigidly  cold 
seasons  of  Canada,  may  have  6  lbs.  unattenuated ;  and 
it  is  imperatively  necessary  that  all  extraneous  vege- 
table matter,  which  forms  the  yeast,  lees,  &c,  be  re- 
moved, because  the  agitation  during  the  voyage  would 
otherwise  provoke  extreme  fretting,  leakage,  and  pre- 
mature acidity.  If  the  rumbling  of  a  carriage  in  a 
gateway  will  acetify  the  beer  stored  in  a  cellar  under- 
neath,  much  more  so  will  the  rocking  at  sea^  if  due 
precaution  have  not  been  taken.  Also,  the  nature  of 
the  materials  employed,  in  order  to  supply  a  greater 
quantity  of  carbonic  acid  gas  than  can  be  generated  by 
paler  beer,  demands  an  adequate  number  of  vent-plugs^ 
which  should  be  made  of  a  peculiar  red  oak,  almost  as 
porous  as  cane ;  and  firom  four  to  six  will  not  be  too 
many,  if  the  pores  be  partly  choked  up  by  yeast  or 
other  ejected  matter.  This  plan  is  greatly  superior  to 
the  iron  vent  nail,  which  indeed  is  now  but  rarely  seen 
in  any  establishment  professing  to  have  embraoed  im- 
proved principles. 

IimiA  Alb. — ^Afber  the  explanations  and  intelligence 
that  have  been  given  within  the  body  of  this  work,  on 
the  subjects  of  boiling,  mashing,  fermenting,  and  the 
rest,  nothing  here,  it  is  presumed,  can  be  required  in 
further  elucidation  of  the  practice  of  brewing,  than  that 
which  is  directly  applicable  to  the  best  practical  means 
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of  obtaining  the  necessary  properties  and  peculiar  cha- 
racteristics that  distinguish  a  malt  liquor  made  for 
exportation,  and  used  as  a  medicine  at  home,  from  that 
which  is  manufactured  for  ordinary  and  general  home 
consumptioiL  In  the  foregoing  chapter,  allusion  has 
been  made  to  the  introduction  of  pale  beer  by  the 
fikculty  as  a  medicinal  cordial  This  practice  has  in^ 
duced  brewers  to  prepare  an  article  that  may  be  ezclu- 
sively  appropriated  to  domestic  consumption,  and  yet 
retain  the  name  of  Hdst  India  Pale  Ale,  because  its 
treatment  is  the  same  through  its  seyeral  stages,  the 
only  difference  being  in  the  quantity  of  material  en- 
gaged in  its  production,  that  for  the  home  market  being 
somewhat  less  bitter  and  spirituous,  and  in  some  cases 
a  few  poimds  heavier  than  such  as  is  exported  to  India. 
Thus  the  brewer  has  become  a  legalised  vender  of  "  doc- 
tor's stuff,''  and  vies  with  the  apothecary  in  "  getting 
up"  the  prescriptions  of  physicians  "  according  to  order." 
The  bitter  of  the  hop  appears  to  have  all  the  properties 
of  the  coriander  in  its  pungency  and  flavour,  and  also 
to  possess,  like  some  other  exotics  of  the  umbelliferous 
tribe,  a  stomachic  and  carminative  power,  without  having 
the  torminal  attributes  of  senna  and  other  drugs  of  phar- 
macopolists.  According  to  a  brewing  writer  who  lived 
in  the  hop  country,  the  spirit  of  that  flower  is  "  truly  cor- 
dial and  warm,  exciting  in  the  third  degree,  aperitive, 
abstersive,  subastringent,  digestive,  discussive,  diuretic, 
stomachic,  and  sudorific ;"  so  that  it  has  more  real  good 
qualities  than  have  even  been  ascribed  by  Nicholas  Cul- 
peper,  the  prince  of  quacks,  to  his  fevourite  wormwood : 
at  all  events,  the  hop  acts  as  a  tonic,  antispasmodic, 
and  cathartic  medicine,  and  its  aromatic  bitter,  when 
properly  administered,  restores  the  abused  appetita 
Ilence  the  medicamentous  properties  of  this  beer  of 
physicians  may  be  in  part  attributed  to  the  absence  of 
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saccharine,  mucilaginous,  and  general  amylaceous  super- 
fluity, but  principally  to  the  highly  tonic  property  de- 
rived from  the  quantity  and  quality  of  its  hop,  which 
corrects  unwholesome  nutriment,  promotes  digestion, 
and,  in  a  singularly  powerful  manner,  increases  the 
nutritive  virtue  of  all  food  united  with  it,  and  without 
undergoing  any  perceptible  change  while  thus  officiating 
in  its  passage  through  the  animal  system.  It  is  parti- 
cularly successful  as  a  stimulating  remedy  for  the  de- 
ranged functions  of  the  stomach,  and  acts  upon  the 
sympathetic  organisation,  so  as  to  restore  the  debili- 
tated system  in  general,  and  ultimately  to  give  strength 
and  vigour  to  the  mental  fiwulties  and  physical  powers. 

Like  all  other  worts,  those  intended  to  form  this 
unique  medicine  require  speedy  cooling,  which  will  pre- 
vent too  voluminous  an  absorption  of  oxygen ;  and 
hence  the  imperative  necessity  of  an  efficient  refri- 
gerator. They  do  not  require  more  yeast  than  other 
worts  of  the  same  gravity,  but  it  would  be  almost  futile 
to  attempt  their  fermentation  without  an  attemperator ; 
for  it  is  absolutely  necessary  to  conduct  this  process 
with  the  nicest  regularity,  since  the  ultimate  purifica- 
tion and  brightness  wUl  otherwise  never  be  perfected. 
It  is  not  needful  again  to  allude  to  the  peculiar  kind  of 
fermentation  enforced  by  the  subterranean  expedient, 
farther  than  to  observe,  that  nothing  can  equal  its  effi- 
cacy, and  the  uniform  certainty  which  it  will  ensure  in 
the  manu&cture  of  ales  destined  for  a  market  such  as 
that  of  India.  The  correctness  of  this  remark,  it  is 
presimied,  cannot  for  a  moment  be  doubted ;  but  the 
author  will  here  confine  the  sphere  of  his  operation  to 
the  provision  of  an  ordinary  brewhouse  and  common 
plant 

The  malt  should  be  of  first-rate  quality,  perfectly 
dried,  and  very  pale,  colour  being  the  first  consideration 
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in  point  of  importance ;  and  the  hops  should  therefore 
be  of  the  palest  growth;  and  in  selecting  those  that  im- 
part the  least  colour,  their  maturity  should  not  be  over- 
looked. The  quantity  must  vary  inversely  with  the 
quality ;  but  as  the  flavour  of  this  kind  of  ale  emanates 
more  from  the  aroma  and  bitter  of  this  flower  than 
from  any  other  material,  from  the  ultimate  extreme 
decay  of  the  malt  extract,  it  is  advisable  that  the  hops 
should  be  of  the  description  which  contains  the  greatest 
share  of  condition  in  the  smallest  bulk  ^  reasons  for 
which  qualification  have  already  been  assigned  (vide 
p.  247).  Such  as  those  designated  Goldrngs,  Famhdms, 
and  the  very  hestEastKents,  may  be  used  with  advantage, 
and  seldom  less  than  22  lbs.  to  the  quarter  will  suffice. 

In  boiling  liquids  that  contain  vegetable  matter,  the 
colour  of  the  liquor  will  not  only  heighten  in  proportion 
to  the  time  of  continuing  the  heat,  but  also  according 
to  the  amount  of  solid  present  to  be  afiected  by  the 
fire ;  in  all  cases,  therefore,  it  would  be  profitable,  as 
has  been  observed,  to  steep  the  hops  in  water  of  any 
temperature  between  120**  and  170**,  for  eight  or  ten 
hours,  where  such  a  heat  can  be  conveniently  preserved 
so  long.  In  consequence  of  the  extraordinary  quantity 
of  hops  required  for  the  ale,  a  rather  considerable  allow- 
ance must  be  made  in  the  quantity  of  the  raw  wort, 
because  of  the  great  absorption  in  the  hop-back ;  and 
although  some  little  increase  of  density  is  gained  fit)m 
the  hops,  yet,  they  retain  possession  of  a  degree  of  bit- 
terness almost  equal  to  that  which  they  originally  pos^ 
sessed.  Hence,  when  the  business  of  the  day  is  over, 
they  will  be  found  to  have  sustained  their  strength 
with  but  partial  exhaustion,  of  which  condition  ad- 
vantage can  be  taken  by  reboiling  them  in  the  raw 
wort  of  the  following  day ;  and  in  this  case,  it  will  be 
better  to  brew  porter  next,  as  here  the  absence  of  the 
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aroma  in  the  half-spent  hops  is  not  so  deeply  felt,  and 
a  smaller  quantity  of  new  ones,  by  25  or  50  per  cent, 
will  suffice,  according  as  circumstances  may  demand. 
It  may  be  well  to  caution  the  inexperienced  brewer 
against  the  impropriety  of  leaving  these  partially  spent 
hops  in  the  hop-back  over  night,  or  even  more  than 
three  hours,  before  their  bitter  is  extracted  or  engaged 
for  future  appropriation ;  because  during  delay  they 
undergo  a  partial  decomposition,  by  which  the  efficacy 
of  the  bitter  is  diminished  in  proportion  to  the  time 
that  they  are  exposed  to  the  air,  when  unable  to  main- 
tain their  acquired  temperature ;  and  the  loss  is  stiQ 
greater  where  the  water  contains  carbonate  of  lime,  the 
disengagement  of  which  by  boiling,  and  its  deposition 
amongst  the  hops  by  filtration,  accelerate  the  decaying 
process  in  the  same  manner  as  when  applied  artificially 
to  manure  and  animal  matter,  to  hasten  putre&ction ; 
a  circumstance  known  and  acted  upon  by  agriculturists, 
and  by  the  functionaries  who  inter  the  corpses  of  con- 
demned malefactors  within  the  London  prisons.  Where 
the  hop-convertor  is  used,  the  exhaustion  of  the  hops 
by  one  process  is  so  perfect,  that  nothing  remains  in 
them  to  be  of  the  least  advantage  by  another  operation. 
The  pitching  temperature  may  be  from  about  66**  to 
60°,  and  the  exciting  yeast  may  be  diluted  with  some 
of  the  wort,  to  which  more  may  be  added  occasionally, 
as  the  worts  are  flowing  into  the  squara  The  materials 
forming  the  extract,  not  being  over-dried,  or  carbonised, 
on  the  kiln,  or  in  the  copper,  will  immediately  evince 
symptoms  of  decomposition ;  and  in  order  that  the  ele- 
ments which  aid  the  fermentation  may  be  preserved  as 
long  as  necessary,  the  heat  of  the  gyle  should  occap- 
sionally  be  curbed  by  the  attemperator,  particularly  soon 
after  the  commencement,  and  when  the  attenuation 
becomes  rapid ;  with  which  resolution  it  should  be  con- 
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stantly  watched,  or  inBpected  at  least  eveiy  4  or  6  houra^ 
by  night  and  by  day,  during  the  first  forty-eight  hours, 
at  the  expiration  of  which  period  the  heat  ought  not  to 
be  found  to  have  increased  more  than  2*"  or  3^  and  the 
saccharometer  should  indicate  a  diminution  of  7  or  8  lbs. 
grairity.  Should  the  attenuation  and  the  heat  not  keep 
pace  at  this  rate,  as  it  probably  may  not  if  the  water  is 
of  a  quality  to  be  termed  hard,  a  little  indulgence  may 
be  extended  to  the  accumulation  of  a  degree  or  two, 
or,  which  is  preferable,  the  exercise  of  a  little  more  pa- 
tience may  be  introduced,  and  less  frequent  inspection 
will  suffice  as  an  equivalent  for  the  extension  of  tima 
By  the  period  when  the  attenuation  has  prograded  to 
'mthin  one-half  of  the  original  density,  the  heat  should 
not  be  allowed  to  rise  above  62**.  The  remainder  of  the 
process  will  require  very  close  attention;  for  as  the 
attenuation  approaches  the  crisis  for  its  cleansing  and 
purification  from  excrementitious  matter,  three-fourths 
of  its  saccharine  being  converted,  the  thermometer  ap- 
pearing rather  below  than  above  64**,  about  one-half  of  the 
yeasty  head  may  be  skimmed  off,  and  at  the  same  time 
the  tap  of  the  attemperator  may  be  turned  off  When 
2  lbs.  more  have  disappeared,  the  skimming  may  be  re- 
sumed, and  about  three-fourths  of  the  head  may  be  re- 
moved. The  density  will  now  be  6  lbs.,  and  at  least 
2  lbs.  more  should  be  attenuated  before  the  fennentation 
can  be  considered  complete,  and  which,  it  is  presumed, 
the  previous  skimming  will  not  prevent.  If  any  obsti- 
nacy is  experienced  on  this  account,  a  small  quantity  of 
its  own  yeast  may  be  roused  well  in,  and  so  much  early 
skimming  must  be  afterwards  avoided.  When,  how- 
ever, only  4  lbs.  remain  undecomposed,  the  gyle  should 
be  skimmed  quite  clean,  and  the  cooling  powers  of  the 
attemperator  should  be  appealed  to. 

The  stream  and  the  heat  of  the  gyle  must  continue  to 
pass  gently  away,  and  the  cleansing  skimmer  should  be 
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put  into  requisition  whenever  the  light  head  thickens  to 
within  an  inch  deep. 

All  that  now  remains  to  be  done,  is  to  expedite  the 
clarification ;  and  as  we  know  that  heat,  or  calorific  re- 
pulsion, is  a  power  opposed  to  aggregation,  being  as 
such  repellent,  a  separator  of  particles,  the  attempe- 
rator  should  now  be  put  in  requisition  to  extract  the 
caloric,  and  thereby  encourage  the  natural  affinity  of 
each  remaining  azotised  particle  for  the  others,  that 
through  their  gravitation,  and  combination,  and  ultimate 
quiescence,  a  speedy  precipitation  may  take  place,  so 
that  by  remaining  in  this  cool  state  a  few  days^  it  may 
be  fit  for  the  vat.  To  make  this  peculiar  process  the 
more  perspicuous  to  the  inexperienced,  the  author  sub- 
joins a  few  figures  from  the  end  of  a  brewing  of  his  own, 
which  may  be  taken  as  an  example  and  tested  as  a 
guide.  The  square  contains  200  barrels  of  wort,  the 
gravity  at  pitching  (commonly  called  density)  was  24 
lbs.  per  barrel,  and  the  hop  employed  was  East  Kent. 
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This  precise  time  of  fermentation  is  impracticable 
with  such  waters  as  are  termed  ''  hard,"  or  such  as  the 
Burton  brewers  use.  In  these  cases  higher  pitching 
heats  and  a  higher  fermentation  are  necessary  for  gene- 
ral practice,  or  where  it  is  desirable  to  complete  the 
attenuation  without  vatting,  on  account,  as  before  ob- 
served, of  the  obstinacy  with  which  worts  ferment  when 
so  constituted ;  but  with  soft  or  medium  water,  the  above 
Table  may  be  followed  with  confidence  and  accuracy. 

If  found  desirable,  the  attenuation  may  be  carried  a 
pound  or  two  lower,  as  before  suggested ;  and  by  proper 
management,  the  trial  may  be  made  with  safety.  To 
avoid  premature  acidity  after  its  arrival  at  the  place  of 
its  destination,  it  is  necessary  that  all  matter  tending 
to  its  turbidity  should  be  removed  by  attraction  and 
precipitation,  and  that  it  should  not  be  racked  for  ex- 
portation until  it  has  become  perfectly  bright.  About 
half  a  pound  of  new  hops  per  barrel  might  now  be 
added.  The  very  small  quantity  of  unattenuated  matter 
yet  remaining,  should  be  no  more  than  just  sufficient  to 
supply  enough  of  carbonic  acid  gas  for  the  requisite 
effervescence  during  its  limited  decay,  without  causing 
the  slightest  turbidity  at  any  time,  and  to  prevent  its 
accumulating  in  excess,  after  shipping,  and  endangering 
the  safety  of  the  cask,  a  porous  plug  or  two  should  be 
inserted  into  the  shive  or  near  it,  through  which  the 
surplus  gas  may  escape. 

As  regards  the  Indian  market,  it  is  presumed  that 
the  following  information,  given  by  a  commercial  firm 
of  great  respectability  and  experience  in  Calcutta,  will 
be  foimd  as  acceptable  to  the  reader  as  it  has  been  to 
the  writer,  as  much  from  its  novelty  as  from  its  im- 
doubted  correctness. 

''  Great  Britain  must  always  be  the  source  whence 
British  India  is  to  be  supplied  with  good  wholesome 
malt  liquor.    Attempts  have  been  made  by  the  French^ 
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Americans,  and  Grermans,  to  supply  it,  but  it  has  proved 
to  be  quite  unsuited  to  the  Indian  palate :  in  fiict^  very 
bad.  There  is  nothing  to  be  dreaded  fi:om  them ;  and 
although  it  is  not  impossible  to  brew  good  table  beer 
in  Upper  India,  yet  it  is  not  likely  to  succeed  permsr 
nently,  for  various  reasons.  No  person  of  capital  would 
run  the  risk  of  losing  it,  as  it  is  only  whilst  prices  are 
high  that  he  coidd  be  handsomely  repaid ;  and  in  that 
case,  the  English  brewer  would  be  in  the  market,  and 
upon  equal  terms  at  least  The  cost  of  apparatus,  ma- 
terials, labour,  and  interest  on  capital,  added  to  the 
expense  of  transportation  from  Huttral,  or  any  other  of 
the  colder  stations,  to  the  principal  towns  of  the  central 
and  lower  provinces  of  Bengal,  would  be  much  greater 
than  the  English  brewer's  charges  to  accomplish  the 
same  object. 

'^  Previous  to  the  years  1816  and  1817,  the  demand 
for  beer  in  India  was  nothing,  compared  with  what  it  has 
become  during  the  last  seven  or  eight  years.  The 
pressing  calls  of  1821  for  an  increased  supply,  led  Hodg- 
son, of  London,  to  enlarge  his  breweiy,  and  induced 
some  to  enter  into  arrangements  for  monopolising  the 
market:  this,  as  usual  in  such  cases,  ended  in  severe 
losses  to  all  concerned.  Beer  has  for  many  years  been 
an  article  of  extensive  consumption  in  Bengal,  and  it  is 
highly  probable  that  a  greater  increase  would  take 
place,  were  it  not  for  the  veiy  highprioe  to  which  it  has 
frequently  risen :  this,  however,  could  not  be  guarded 
against,  as  long  as  Hodgson  exclusively  had  the  supply- 
ing of  the  market ;  but  now  that  other  brewers  can  fur- 
nish equally  good  beer,  there  is  no  fear  of  a  short  supply, 
or  of  being  subject  to  monopolies,  such  as  were  tried 
some  few  years  ago.  The  great  fluctuation  in  the  price 
of  this  article  has  been  caused  entirely  by  the  irregu- 
larity of  the  supply,  and  the  plans  laid  down  by  Hodg- 
son and  some  of  his  moneyed  neighbours,  to  keep  the 
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others  out  of  the  market  So  entirely  dependent  were 
the  public  upon  this  brewer,  that  he  in*  a  great  degree 
regulated  the  price  and  the  quantity  imported.  Others 
who  attempted  to  introduce  their  beer  into  the  market 
were  compelled  to  withdraw,  having  lost  very  consi- 
derably by  their  speculations ;  for  Hodgson,  when  he 
knew  that  other  brewers  were  shipping,  sent  out  large 
quantities,  and  thereby  reduced  prices  to  such  low  rates 
as  to  frighten  his  rivals  from  making  second  shipments ; 
and  having  effected  this,  the  foUowing  years  he  had  the 
market  to  himself,  and  the  prices  rose  occasionally 
under  the  short  supply  to  180  Ra,  and  even  200  Bs.,  a 
hogshead.  He  thereby  made  up  for  the  sacrijSce  of  the 
previous  year,  and  effectually  deterred  others  from  pro- 
secuting their  speculations  in  this  market  Another 
thing  in  his  &vour,  and  which  operated  for  a  long  time, 
was  the  high  repute  to  which  his  name  stood  for  beer ; 
so  much  so,  that  no  other,  even  of  a  good  quality, 
was  bought  by  the  retailers,  as  they  could  not  dispose 
of  it  The  commanders  and  officers  were,  up  till  1824, 
Hodgson's  best  customers ;  his  beer  formed  one  of  the 
principal  articles  in  their  investments,  and  it  was  cus- 
tomary for  him  to  give  them  credit  for  twelve  or  eighteen 
months,  if  not  for  the  whole  amount  of  their  purchase, 
at  least  for  one-half  of  it ;  but  about  this  time  he  not 
only  raised  his  price  from  «f  20  to  <f  24,  but  refused  to 
sell  on  any  terms  except  for  cash,  even  to  parties  of 
unexceptionable  credit  This  naturally  drove  many  of 
his  best  customers  to  other  brewers,  but  Hodgson  and 
Co.,  confident  of  the  power  they  had  in  the  market,  sent 
the  beer  out  for  sale  on  their  own  account ;  and  thus  they 
in  a  short  time  became  Brewers,  Shippers  or  Merchants, 
and  even  Retailers.  These  proceedings  naturally  and 
justly  excited  hostile  feelings  in  those  engaged  in  the 
India  trade  at  home,  whilst  the  public  here,  seeing  the 
complete  control  which  Hodgson  endeavoured  to  maintain 
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over  the  market,  turned  their  &ce8  against  him,  and 
gave  encouragement  to  other  brewers,  who  fortunately 
sent  out  excellent  beer. 

"  In  1825  and  26,  several  brewers  tried  the  market, 
and  as  the  spell  had  been  broken,  met  with  liberal  and 
fair  encouragement.  The  most  successftil  of  them  were 
Alsop  and  Son,  Bass  and  Ratcliff,  Ind  and  Smith,  and 
Charrington,  with  a  few  others.  It  being  therefore  clear 
that  England  must  ftimish  the  supply,  and  it  being  the 
interest  of  the  brewers  to  keep  the  market  steadily  sup- 
plied, we  shall  now  give  some  data  to  guide  the  brewer 
or  shipper. 

"  It  will  be  perceived  that  since  1830-31,  (the  30th  of 
April  terminating  the  Indian  Commercial  YearJ  the 
imports  of  Beer  and  Porter  into  Calcutta  have  increased 
nearly  100  per  cent. :  this  in  a  great  measure  arises  firom 
the  moderate  rate  and  little  fluctuation  there  has  been 
in  prices,  whereby  a  taste  for  beer  has  been  more  gene- 
rally diffused  throughout  the  poorer  classes  of  British 
inhabitants,  which  having  once  acquired,  they  will  con- 
tinue to  indulge  as  long  as  prices  continue  moderate. 

"Imports  of  Beer  and  Porter  into  Calcutta. 


Year  ending 
April  30. 

ButU. 

Hogsheads. 

Dozens. 

1830-1 

1831-2 

1832-3 

1833-4 

1834-6 

1836-6 

1836-7 

1837--8 

1838-9 

1839-10  .... 
1840-41   .... 
1841-42  .... 

418 
111 
262 
322 
244 
140 
404 
841 
606 
391 
824 
669 

6,6«6 

6,946 

7^16 

7,103 

6,282 

4,619 

9,644 

11,366 

8,937 

10,779 

11,808 

11,036 

2,105 
1,167 
2,293 
2,028 
2,632 
1,392 
3,241 
2,102 
719 
671 
2^89 
6,467 

Total  in  121 
years..../ 

6,222 

100,871 

27,796 
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"  The  beers  now  most  saleable,  and  which  command 
the  highest  quotations,  are  those  of  Messrs.  Alsop  and 
Son,  Bass  and  Co.,  and  Ind  and  Smith,  especially  the 
former,  on  account  of  the  superior  lightness  and  bril- 
liancy of  their  shipments:  there  is,  however,  a  wide 
field  for  competition,  and  we  have  little  doubt  that  by- 
caution  and  care,  one  of  the  most  lucrative  and  exten- 
sive businesses  might  be  opened  with  the  port.  The 
first  point  for  consideration  is,  quality,  a  few  remarks 
on  which  may  not,  we  trust,  prove  uninteresting.  The 
ale  adapted  for  this  market  should  be  a  dear,  light, 
bitter,  pale  ale,  of  a  moderate  strength,  and  by  no  means 
what  is  termed  in  Calcutta '  heady ;'  it  should  be  shipped 
in  hogsheads,  which  we  need  scarcely  observe  should  be 
most  careMly  coopered,  and  small  shipments  and  fre- 
quent, in  preference  to  consigning  heavily  at  one  time, 
as  the  natives,  who  frequently  purchase  on  the  invoice, 
(which  by  the  by  should  always  be  made  out  at  an 
advance  of  prime  cost  of  50^^,  as  invoices  are  sold 
taking  the  rupee  at  is.  6d.,  and  generally  at  a  discount 
of  from  5  to  10°/o)  cannot  often  raise  frmds  to  take  off 
the  same.  Another  point  is,  that  by  frequent  consign- 
ments you  acquire  a  name,  which,  as  you  may  be  aware, 
is  every  thing  in  India." 

This  highly  interesting,  instructive,  and  masterly  com- 
mercial letter,  says  so  much  on  the  subject  of  British 
Medicinal  Ale,  that  the  author  of  this  work  would  be 
deficient  in  common  politeness,  were  he  to  offer  any 
other  commentary  upon  it,  than  to  tender  his  best  thanks 
to  the  intelligent  writer  of  it,  and  with  this  simple  ob- 
servation he  is  contented  to  leave  the  subject  in  the  hands 
of  his  readers,  while  he  attends  to  some  other  matters. 
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CHAPTER  XIX. 

STORING. 

OLD  AND  TATTBD  BBBR— BPONTJLNHOUS  PBODVCnOff  OF  ETRSBBAL  8IBENGTH 
— THSKB  8TSTBMS— AMALOAHATION  BY  BBPLBHISHIODIT— BBOBHBKAnOll 
— BXM8DIB8  FOE  BOPXNB88 — TIUB  OILT  8HIBZ.D— EYAPORATIOlf  IN  SIOKBS 
— CBLLABS  AND  RESERTOIBS  CONSIDERED — SIGNS  OP  FITNESS — WASHING 
CASES — PATNE'S  PEBSERTATITE  patent — STEAMING  CASES — DAT1S0N  AND 
SYMINGTON'S  CLEANING  APPARATUS. 

The  public  taste  having  in  many  places  now  greatlj 
changed  from  new  beers  to  old,  and  a  more  general  revo- 
lution being  quite  apparent,  it  must  give  a  stimulus  to 
the  consideration  of  the  subject,  and  the  most  desirable 
means  to  be  adopted  for  the  uniform  production  of  a 
pale,  bright,  aged,  and  sound  article. 

"Without  entertaining  any  of  the  expedients  to  which 
recourse  is  had  by  a  few  of  the  victuallers  in  Birming- 
ham and  elsewhere,  and  probably  in  some  breweries 
also,  to  give  to  fresh  ale  the  flavour  of  old,  the  aaihor 
would  reconmiend  the  employment  of  as  much  addi^ 
tional  capital  as  will  enable  the  proprietors  to  store 
largely,  and  to  ferment  accordingly,  which  will  well 
repay  them  in  the  end.  He  has  often  observed,  with 
a  degree  of  astonishment,  the  great  difference  in  the 
quantity  of  carbonic  acid  gas  which  escapes  from  ales 
that  have  been  fermented  very  low,  and  from  those 
wrought  at  high  heats,  original  and  final  gravity  agree- 
ing. The  intoxicating  effects  of  the  former  have  per- 
haps been  exaggerated  by  some  Yrriters,  though  such 
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highly  gaseous  drinks  certainly  are  fuller  on  the  palate, 
more  refreshing  in  the  quenching  or  assuagement  of 
thirst,  and  more  exhilarating  in  their  stimidus,  and  of 
course  more  alcoholic  or  ethereal 

Where  the  trade  is  extensive,  and  vat-room  is  of  con- 
sequent importance,  large  stocks  of  old  ale  and  porter 
being  required  to  supply  the  consumptional  demand, 
imdergrovmd  tanks,  made  of  brickwork,  to  contain  from 
500  to  5000  barrels  each,  will  be  found  convenient,  and 
if  lined  with  felspathic  tiles,  will  be  considerably  cheaper 
than  wooden  vats  of  like  capacity.  The  expense  of 
brickwork,  whether  18  or  24  inches  thick,  is  easily 
estimated,  and  requires  no  calculation  here.  The  tanks, 
for  ordinary  purposes,  should  be  about  the  depth  of  cel- 
lars constructed  for  the  usual  storage  of  barrels ;  and, 
in  the  absence  of  felspathic  tiles,  Wyatt  and  Parker's 
cement  would  be  found  more  serviceable  as  a  lining,  or 
to  bind  a  lining,  than  that  in  common  use,  which  is  a 
perishable  composition. 

In  treating  on  the  subject  of  old  beer,  the  author 
may  perhaps  be  pardoned,  shoidd  he  name  certain  loca- 
lities which  have  attained  celebrity  from  their  mode  of 
storing  and  preserving  it.  The  ales  sent  from  Wilt- 
shire, and  some  parts  of  Hampshire,  to  London,  are  ge- 
nerally old  vatted  stuff;  and  the  observant  brewer  can 
scarcely  pass  through  a  street  in  the  metropolis  with- 
out beholding  some  such  inscription  as  one  of  these  de- 
corating some  public-house  front  or  end  wall, — "Spark- 
ling Wiltshire  Ale,''  "Splendid  Alton  Ale."  Marlbo- 
rough and  Devizes  are  noticed  by  travellers  for  the 
excellent  quality  of  their  pale-coloured  sixpenny  "  beer," 
fourpenny  "  ale,"  and  twopenny  "  slap ;"  but  other 
towns  furnish  superior  breweries.  Berkshire  also  sends 
her  cargoes  up  to  town,  and  the  greater  part  of  these 
are  not  new,  but  manufSK^ured  and  stored  with  peculiar 
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care,  and  are  truly  excellent,  as  are  likewise  some  of 
those  from  Nottingham,  equal  in  repute  with  Burton 
XXX ;  and  to  the  getting-up  of  a  commodity  like  these, 
the  author  is  convinced  that  the  system  which  he  has 
herein  propounded  is  most  particularly  and  appropriately 
adapted.  To  do  this  in  perfection,  adequate  means,  as 
already  hinted,  and  as  in  other  undertakings,  are  indis- 
pensable ;  amongst  which  means  may  be  included  talent 
and  experience ;  for  it  is  not  the  province  of  novices, 
in  any  trade,  to  give  the  master-stroke  to  a  prime  arti- 
cle. The  materials  should  be  of  the  palest  and  best 
description,  and  the  colour  of  the  extract  is  best  pre- 
served by  gentle  steam-boiling.  All  malt  liquors  that 
are  intended  to  partake  of  the  character  induced  by 
long  keeping,  require  extra  hop,  both  in  quantity  and 
quality,  and  should  be  attenuated  as  fireely,  and  at 
such  heats,  as  the  circumstances  of  their  ultimate  dis- 
posal, their  connexion  with  other  beers,  the  temperature 
of  the  stores,  the  duration  of  the  storage,  and  other  con- 
siderations, may  demand,  and  for  which  no  positive  in- 
structions can  be  laid  down  beyond  the  test  proof  of 
skill  and  experienca 

The  amelioration  of  vinous  liquors  by  age,  or  the 
changes  which  their  constituents  undergo  before  the 
fiill  developement  of  their  most  agreeable  qualities,  does 
not  appear  to  be  understood :  indeed,  it  is  a  subject  so 
darkly  wrapped  in  obscurity,  as  to  render  a  present 
satisfactory  result  of  the  enquiry  next  to  impossible. 
Under  some  circumstances  we  may  suppose  that  the 
aqueous  portion  escapes  by  absoiption  and  evaporation, 
though  in  other  instances  the  spirituous  parts  appear 
to  be  thus  lost,  notwithstanding  that  the  vinosity  and 
mellowness  are  at  the  same  time  improved.  One  extra- 
ordinaiy  fact  may,  however,  be  demonstrated,  which  is, 
that  time  deprives  all  vinous  liquors  of  a  great  propor- 
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tion  of  their  alcohol,  while  it  wonderfully  increases  their 
exhilarating  powers.  The  attribution  of  this  singular 
acquisition  of  potency,  to  the  dimini^tion  of  the  alcohol 
and  the  formation  of  a  cereal  or  demeteric  ether,  by 
some  peculiar  and  newly  acquired  state  of  combination 
of  the  former  alcoholic  elements,  or  rather  of  their 
return  to  a  retrogressive  union,  has  been  undertaken  in 
Chapter  XIV.  of  this  work  (p.  425) ;  and  experience, 
aided  by  reflection,  strongly  tends  to  substantiate  the 
idea.  A  gradual  dissolution  of  the  constituent  prin- 
ciples of  vatted  beer  appears  to  be  continuous  and  uni- 
versal ;  and  although  the  elements  for  a  considerable 
time  virtually  increase  the  alcohol,  they  are  either  act- 
ing under  a  new  kind  of  arrangement,  or  they  after- 
wards, through  the  agency  of  time,  contact,  decay,  or 
other  inexplicable  cause,  assume  an  ethereal  character, 
in  some  measure  identical  with  that  former  spirituous 
state  which  had  its  origin  in  the  gyle-tim. 

In  preparing  old  beer,  the  fermentation  and  general 
management  may  be  variously  conducted;  but  three 
distinct  systems  shall  here  be  particularised.  The  den- 
sity, of  course,  depends  upon  the  price  that  it  must 
reach,  and  on  the  original  cost,  but  is  seldom  under  30, 
or  above  40  lbs.  per  barrel.  By  the  first  of  these  sys- 
tems the  worts  may  be  pitched  at  about  55°,  where  the 
temperature  is  not  constant,  if  the  various  circumstances 
elsewhere  noticed  will  permit ;  and  it  must  be  well 
blended  with  just  sufficient  yeast,  at  the  option  of  the 
experienced  operator ;  for  the  process  of  fermentation 
has  been  sufficiently  dilated  upon  to  preclude  the  neces- 
sity of  repetition  here.  Let  it  then  suffice  to  say,  that 
all  surplus  caloric  generated  during  the  fermentation 
above  68**  to  72°  should  be  extracted,  and  that  the  atte- 
nuation should  be  continued  till  it  is  as  low  as  is  con- 
sistent with  the  security  of  the  gyle,  which  may  be  from 
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4  to  6  lbs.  per  barrel ;  for  the  lower  any  beer  is  atte- 
nuated, the  more  easily  it  will  incorporate  with  other 
beer.  Where  that  almost  indispensable  contrivance,  the 
attemperator,  is  still  wanting,  a  judicious  seizure  of  the 
cleansing  point  must  be  observed,  to  avoid  the  dangers 
and  evils  attendant  on  a  low  attenuation  without  this 
instrument.  Beer  brewed  and  vatted  entire  in  the 
month  of  March  will  probably  be  in  a  fit  condition  for 
consumption  in  the  following  spring ;  but  if  brewed  in 
November,  it  will  require  two  winters  to  ameliorate 
and  become  all  that  is  desired ;  but  then  it  may  be 
approved  more  than  March  beer.  To  prevent  too  rapid 
a  decline  during  the  summer  months,  it  would  be  advis- 
able, towards  the  end  of  March,  to  £ne  and  rack  that 
which  has  been  brewed  at  the  conmiencement  of  winter 
into  another  vat,  adding  to  it  some  new  hops.  When 
such  beer  is  in  a  fit  condition  to  rack,  the  lid  ought  to 
be  removed  from  the  manhole ;  and  a  few  gallons  of  good 
finings,  dispersed  evenly  over  the  surfisuje,  will  expedite 
its  brightness,  if  not  quite  perfect  it,  and  tend  to  ensure 
the  permanency  of  its  good  qualities. 

The  second  system  may  be  continued  like  the  first, 
through  its  whole  process,  as  fsur  as  vatting,  when  in 
lieu  of  storing  it  by  itself,  the  following  plan  may  be 
adopted.  Rack  from  a  vat  that  is  in  a  desirable  condi- 
tion for  consumption,  one-sixth  of  its  contents^  and  fiill  it 
nearly  close  to  the  manhole  with  the  new  gyle,  which 
we  will  suppose  just  sufficient  to  fill  the  vacancy.  Let 
the  process  of  racking  and  refilling  immediately  follow 
each  other,  and  let  this  drawing  be  repeated  once  every 
two,  three,  or  six  months,  according  to  the  period 
enforced  by  the  temperature  of  the  stores  and  other 
circumstances  that  affect  the  amalgamation,  and  con- 
trol the  arriviil  of  the  beer  at  maturity.  These  re- 
plenishments should  be  inserted  through  the  lower  and 
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middle  taps,  that  they  may  ensure  a  perfect  incor- 
poration with  the  old  beer  remaining  in  the  vat ;  be- 
cause the  assimilation  will  thereby  be  greatly  acce- 
lerated ;  whereas,  if  merely  poured  through  the  man- 
hole upon  the  top,  the  proper  blending  could  not  be 
accomplisheii  without  incurring  considerable  trouble 
and  some  danger.  Where  this  practice  can  be  carried 
out  to  advantage,  the  quality  of  the  beer  may  be  kept 
uniform,  and  maintain  its  peculiar  character,  the  aroma 
of  the  new  materials  agreeably  commingling  with  the 
ameliorated  state  and  ethereal  strength  of  the  more 
aged  for  an  unlimited  period.  Such  is  the  power  of 
contagion,  that  a  good  stock  of  old  beers  may  thus  be 
kept  on  hand  for  a  constancy,  and  at  a  most  economical 
rate,  storage-room,  time,  and  capital  considered. 

The  third'  is  a  spontaneous  process,  a  description  of 
which,  to  those  who  never  tried  it,  or  speculated  on  the 
theory  of  their  profession,  may  probably  appear  doubt- 
fiil,  and  perhaps  a  little  extravagant,  if  not  imprac- 
ticable. It  consists  in  merely  vatting  the  worts  directly 
firom  the  coolers,  trusting  to  their  native  ferment,  and 
that  left  by  the  former  gyle,  for  their  gradual  decompo- 
sition. The  worts  are  seldom  pitched  by  themselves, 
and  rarely  into  a  recently  cleansed  vat ;  but  a  safer  and 
more  economical  method  would  be  to  draw  as  much 
from  a  matured  vat  at  once  as  would  be  immediately 
replaced  by  the  new  worts.  One  thing  must  be  ob- 
served, namely,  to  take  care  not  to  add  the  worts  to 
any  beer  containing  a  superfluity  of  acetic  acid ;  and  it 
is  also  essential  that  the  temperature  of  the  vaults  con- 
taining the  vats  or  stores  be  not  subject  to  great  varia- 
tions, otherwise  ropiness  and  other  evils  will  be  created 
by  the  process  ;  and  though  it  necessarily  occupies  con- 
siderably more  time  than  usual,  the  yeast  gradually 
forms  when  in  a  mild  and  stable  temperature,  and 
M  m  2 
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accompanies  the  old  grounds,  giving  to  the  beer  superior 
properties,  which  undoubtedly  distinguish  it  from  all 
other  sorts.  But  where,  be  it  asked,  is  the  brewer, 
especially  in  London,  who  possesses  storage,  cellarage, 
or  vault-room,  at  all  adequate  to  the  object  of  thus 
improving  his  liquors  ?  Here,  again,  the  author  cannot 
refrain  from  adverting  to  that  greater  security  in  which 
that  man  may  work,  who  either  possesses  a  naturally 
formed  store,  like  that  of  Mons.  Chapnis,  as  described 
in  Chapter  XII.  (p.  375,)  or  who  has  incurred  the  ex- 
pense of  excavation  in  providing  one ;  for,  with  such  a 
place  to  ferment  and  store  in,  his  beers  may  be  made  to 
surpass  every  other  beverage,  and  accordingly  to  merit 
and  obtain  universal  approbation,  and  as  Johnson  re- 
marked, to  realise  "  the  potentiality  of  growing  rich 
beyond  the  dream  of  avarice/' 

Having  above  mentioned  ropiness,  it  may  now  be  well 
to  point  out  both  its  cause  and  its  cure.  This  malady 
is  never  evinced  in  beers  that  are  sufficiently  attenuated 
and  free  from  glutinous  compounds  and  improper  acid 
mixtures.  Whenever  the  quantity  of  mucilage  is  large, 
it  is  accompanied  by  a  superfluity  of  undecomposed 
gluten  also ;  and  these  constitute  the  body  and  fulness 
of  malt  liquor ;  and  their  mutual  affinity  for  oxygen  is 
so  great,  that  an  extraordinary  absorption  of  that  gas 
takes  place,  bearing  proportion  to  the  quantity  presented, 
by  acids  or  otherwise ;  its  absorption  is  also  facilitated 
by  the  heat  which  the  process  developes,  or  is  imparted 
to  it  by  the  atmosphere.  In  this  case  the  glutinous 
and  mucilaginous  properties  appear  to  have  united,  and 
they  partake  of  new  constitution,  form,  and  appear- 
ance, in  consequence  of  possessing  this  influx  of  oxygen, 
and  the  consequent  abstraction  of  a  portion  of  the  car- 
bon :  hence  the  viscid  and  oily  effect  termed  "  the  rope," 
which  may  be  remedied  by  either  of  the  foUoMring  means. 
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Add  about  one-fourth  of  new  wort,  of  such  a  heat  as 
will  raise  the  temperature  of  the  whole  to  about  70"*, 
and  put  to  the  mixture  one  pound  of  fresh  yeast,  and 
one  ounce  of  cream  of  tartar,  per  barrel ;  rouse  well 
together,  and  keep  tolerably  close :  this  will  not  only 
cause  a  fermentation  of  the  new  wort,  but  a  decomposi- 
tion and  recomposition  of  the  rope,  by  abstracting  the 
superfluous  oxygen,  and  imparting  the  necessary  carbon. 
The  second  medicament  is  this :  —  To  every  100  bar- 
rels of  the  diseased  beer,  rouse  in  from  25  to  40  lbs.  of 
groimd  mustard-seed,  previously  liquefied,  and  a  few 
days  afterwards  steep  half  a  cwt.  of  good  hops  in  hot 
liquor,  and  strew  them  over  the  surface ;  in  the  course 
of  a  week  more  a  few  gallons  of  finings  will  render  it 
sufficiently  pure  to  be  mixed  with  a  better  article  at 
racking  for  sale  and  early  consumption.  This  latter 
plan  is,  for  many  reasons,  particularly  where  much  aci- 
dity exists,  the  more  advisable. 

The  contents  of  a  vat  are  always  stalest  in  the  upper 
part ;  a  proof  that  the  decay  of  beer  is  the  most  rapid 
where  least  compressed  and  most  exposed.  A  flask  or 
two  of  olive  oil,  poured  on  the  surface  of  vatted  beer 
about  the  beginning  of  April,  will  effectually  exclude 
the  oxygen  on  that  quarter,  and  be  of  more  real  service 
than  could  be  expected  from  a  shield  so  cheap  and 
simple. 

The  subject  of  waste  incurred  by  the  use  of  wooden 
vats  of  different  sizes,  seems  hitherto  to  have  been  over- 
looked by  the  trade.  The  loss  arising  by  evaporation 
and  absorption  is  nevertheless  very  considerable,  and 
increases  in  proportion  to  the  length  of  time  occupied 
in  the  storage;  and  the  smaller  the  vat  the  more  waste- 
ful it  is,  because  the  area  of  its  several  surfaces  is 
greater  in  proportion  to  its  capacity  than  in  one  of 
larger  dimensions.     In  ordinary  store-rooms,   for  ex- 
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ample,  and  particularly  in  those  where  the  vats  are 
perched  up  as  near  to  the  sun  as  possible,  notwithstand- 
ing the  expedient  of  double  roofs  to  such  places,*  a  vat 
of  100  barrels  will  lose  by  evaporation  from  2  to  4  per 
cent,  per  annv/m,  while  one  of  1000  barrels  will  not  shew 
a  deficiency  exceeding  1  per  cent,  from  the  same  cause ; 
but  still  this  is  sufficient  to  prove  the  inexpediency  of 
storing  in  vats  of  so  porous  a  character  as  wood  Much 
of  this  loss  might  be  prevented  by  ftunishing  each  vat 
with  a  small  valve,  opening  outwardly,  and  loaded  with 
a  pressure  of  about  1  lb.  per  square  inch,  whereby  the 
expansion  of  the  gases  would  find  relief,  instead  of 
forcing  the  liquids  through  the  pores  and  joints,  or 
endangering  the  safety  of  the  vessel  and  its  contenta 
The  best  cellars  are  shghtly  humid,  and  ought  to  be  dug 
as  deep  as  local  circumstances  will  permit  Dry  cellars 
will  evaporate  from  60  to  75  per  cent  more  of  the  spiri- 
tuous contents  of  their  stores  than  those  that  are  damp. 
Where  it  is  desirable  to  keep  a  large  stock  constantly  on 
hand,  the  common  wooden  vat  should,  for  reasons  already 
assigned,  make  room  for  a  cheaper  and  more  durable 
storage ;  such  as  tanks  or  reservoirs  of  brick  or  stone, 
lined  as  aforesaid 

Washing  Casks. — ^Previously  to  racking,  it  is  of  the 
first  importance  to  be  assured  of  the  sweet  condition 
and  sound  state  of  the  casks ;  for  should  any  be  other- 
wise, it  will  injure  the  beer,  and  perhaps  make  it  un- 
drinkable.  Some  casks,  through  lying  in  warm  and 
open  places,  shrink  and  ultimately  leak ;  while  others, 
though  less  neglected,  have  grounds,  hops,  and  such 
vegetable  matters,  investing  their  pores  and  channels, 
till  in  the  last  stage  of  putridity,  which  engender  noxious 
gases,  and  create  mould  and  other  ruinous  consequences 
to  the  wood,  and  every  thing  in  contact  with  it 

Casks  that  are  not  kept  long  on  ullage,  and  that  are 


WASHING  CASKS.  535 

speedily  refilled,  need  no  other  cleaning  than  rinsing 
with  boiling  liquor ;  but  those  that  become  mouldy  and 
otherwise  foul,  whether  through  age,  situation,  neglect, 
or  other  causes,  avoidable  or  unavoidable,  stand  in  need 
of  some  more  searching  power,  as  by  mechanical  friction, 
or  by  chemical  re-agents,  such  as  chloride  of  lime,  long 
black  pepper,  charcoal,  sulphuric  acid,  or  some  such 
nostra,  as  have  been  adverted  to  in  the  preceding  chap- 
ter. Eveiy  writer  who  has  touched  upon  this  appa- 
rently simple  subject,  after  cautioning  the  young  brewer 
against  the  use  of  unclean  casks,  has  imperatively  en- 
joined the  necessity  of  their  dryness,  and  has  extended 
the  same  advice  with  respect  to  vats,  &c.  Certain  as 
it  is  that  large  quantities  of  weU-brewed  and  excellent 
beer  are  spoiled  by  being  put  into  foul  casks,  yet  it  is 
extremely  questionable  whether  a  dry  barrel  is  prefer- 
able to  a  moist  one,  and  for  these  reasons: — ^Expe- 
rienced men  well  know  that  only  a  few  years  back  all 
brewing  utensils  were  washed  with  hot  liquor,  and  that 
the  coolers,  especially,  were  swept  off  by  a  whole  posse 
of  men,  as  speedily  as  possible,  to  admit  of  their  being 
mopped  perfectly  dry  while  hot.  How  different  is  the 
practice  now !  Everywhere,  in  the  metropolis  at  least, 
is  cold  water  substituted  for  hot,  except  where  some 
obstinate  and  peculiar  kind  of  contamination  requires 
a  deviation  from  the  course ;  and  the  coolers  in  parti- 
cular are  purposely  kept  wet  till  the  worts  are  admitted 
to  cover  them ;  and  the  obvious  reason  of  this  change 
is,  that  the  pores  of  the  wood  may  be  occupied  by 
water  rather  than  by  atmospheric  air. 

The  effects  produced  by  worts  on  porous  coolers  and 
their  displayed  aerial  contents,  have  already  been  ad- 
verted to  in  Chapter  X.  (p.  313 — 18,)  and  the  same 
observations  apply  to  porous  casks  for  beer,  though  the 
remedy  is  not  always  so  readily  available.     If  beer  that 


536  STORiNa. 

is  put  into  wet  casks  does  not  ripen  and  sparkle  so 
soon  as  the  contents  of  dry  ones,  the  difference  may 
more  correctly  be  attributed  to  the  absence  of  air  than 
to  the  presence  of  water ;  for  ales  impregnated  with  at- 
mospheric air  decompose  with  facility,  and,  as  we  have 
shewn,  or  as  is  well  known  to  experienced  persons,  next 
to  heat,  as  an  incentive  to  every  species  of  decay,  is 
oxygen,  so  that  the  brewer  ought  to  avoid  it  as  much 
as  possible :  hence,  then,  no  harm  can  arise  from  filling 
a  sweet  moist  barrel,  but  some  injury  may  be  inflicted  by 
a  sweet  dry  one. 

In  all  properly  regulated  establishments  a  system  is 
pursued,  and  a  part  of  it  is,  that  the  duty  and  respon- 
sibility of  examining  the  casks,  and  turning  into  the 
store-room  no  others  than  are  clean  and  sound,  devolves 
on  a  cooper  or  other  competent  person,  whose  duty  it  is 
also,  in  many  cases,  to  tap  and  plug  them  for  use,  and 
to  return  to  the  wash-house  or  cooperage  all  that  he 
finds  in  an  unfit  condition.  Where  steam  is  not  to  be 
had,  stinking  casks  need  unheading  and  scrubbing  out 
with  hot  liquor ;  and  if  they  are  scaled,  or  harbour  the 
mould  or  other  filth,  the  foul  part  requires  paring  off; 
and  they  often  undergo  scraping,  and  even  firing ;  but 
as  a  cure  is  not  always  effected  by  such  means,  though 
ever  so  skilfully  applied,  or  as  it  is  attended  with  great 
expense  and  delay, — when  the  head  has  been  replaced, 
a  few  gallons  of  sweet  grounds,  with  a  little  sulphuric 
acid,  and  a  few  oimces  of  chloride  of  lime,  may  be  put 
in,-  and  the  cask,  being  immediately  filled  nearly  fiill 
with  boiling  liquor,  and  bunged  down  close,  must  be 
rolled  over  two  or  three  times,  when  the  internal  com- 
motion caused  by  the  decomposition  of  those  contents 
of  the  cask,  added  to  the  internal  pressure  from  the 
expansion  of  the  liberated  gases,  will  completely  neu- 
tralise and  dissipate  all  putrescence  ]  for  the  searching 
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powers  of  this  remedy  reach  a  considerable  distance  into 
the  pores  of  the  wood.  A  moderate  "  stinker"  may  be 
rendered  perfectly  sweet  by  being  kept  in  this  condi- 
tion a  few  days,  if  occasionally  turned  over,  and  then 
put  to  stand  on  its  end,  so  as  to  subject  every  stave 
and  piece  to  the  influence  of  the  correctives. 

Admirable  as  the  construction  of  a  barrel  is,  to 
afford  strength,  durability,  and  ease  of  locomotion,  it 
is  still  capable  of  very  considerable  improvement,  either 
in  the  material  of  which  it  is  made,  or  by  the  adoption 
of  such  means  as  render  the  wood  harder  and  less 
porous.  The  German  brewers,  who  have  the  repute 
of  being  &,t  our  superiors,  have  doubtlessly  seen  the 
inconvenience  arising  from  the  casks  absorbing  the 
beer,  and  inflicting  injury  by  admitting  the  atmo- 
spheric air  through  their  pores,  both  casks  and  con- 
tents suffering  upon  the  decomposition  of  the  imbibed 
fluids,  and  the  consequent  acidity  of  the  wood  Hence 
their  precaution  of  lining  their  casks  with  pitch.  No 
such  protection  is  taken  by  other  brewers ;  but  not- 
withstanding that  such  or  any  similar  "  new-fisuigled 
notion"  may  be  jeered  at  by  the  anti-innovators  of  the 
British  brewery,  the  subject  assuredly  deserves  a  little 
thought ;  and  the  author  suggests  that  brewers'  casks 
may  be  rendered  more  durable,  and  their  pores  may 
be  effectually  stopped,  by  subjecting  all  casks,  whether 
old  or  new,  to  Payne's  patent  process  for  preserving 
timber ;  and  for  this  purpose  he  subjoins  an  abstract 
of  that  gentleman's  specification. 

Payne's  Patent  fob  PBBSBEViNa  timber,  granted  July, 
1841,  to  Charles  PAyne,  of  South  Lambeth,  Surrey,  che- 
mist, for  "  improvements  in  preserving  vegetable  mat- 
ters, when  metallic  and  earthy  solutions  are  employed." 

The  wood  to  be  preserved  is  placed  within  a  strong 
vessel,  and  the  air  is  then  exhausted  by  air-pumps 
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both  from  the  vessel  and  from  the  interstices  of  the 
wood ;  after  which  the  vessel  is  filled  with  the  metallic 
or  earthy  solution  proposed  to  be  employed,  and  after 
standing  a  short  time,  the  solution  is  forced  into  the 
pores  of  the  wood  by  force-pumps  or  columnar  pres- 
sure ;  and  when  the  wood  becomes  sufficiently  impreg- 
nated, this  solution  is  drawn  off,  and  the  vessel  is  re- 
filled with  a  second  solution,  suitable  for  decomposing 
the  matter  of  that  which  was  previously  employed,  by^ 
double  or  single  decomposition,  according  to  the  result 
desired.  He  does  not  confine  himself  to  any  particular 
solutions,  but  gives  illustrations  of  his  mode  thus: — 
Firstly,  he  impregnates  with  a  strong  solution  of  sul- 
phate of  iron  (vide  p.  487),  which  he  forces  into  the 
pores,  either  hot  or  cold,  by  exhaustion  and  pressure, 
from  a  solution  of  any  of  the  carbonate  alkalies,  or  of 
any  other  substance  which  will  decompose  the  salt, 
and  render  the  oxide  of  iron  insoluble ;  and,  secondly, 
he  impregnates  the  wood  with  a  strong  solution  of 
alum  (vide  p.  487),  which  he  decomposes  by  a  solution 
of  carbonate  of  soda,  of  a  strength  suitable  to  effect 
that  purpose.  In  order  to  obtain  the  matters  of  the 
first  solution  in  a  more  concentrated  form  within  the 
substance  of  the  wood,  he  sometimes  dries  the  wood, 
or  partly  dries  it,  between  the  two  processes ;  by  which 
device  he  likewise  disposes  of  some  of  the  aqueous 
matter,  thereby  facilitating  the  latter  process  of  im- 
pregnation and  decomposition. 

The  patentee  recommends  the  application  of  his  pro- 
cess generally  to  "  ship  and  house  building,  public 
works,  piers,  sleepers  for  railroads,  engineers',  ooopere', 
and  millwrights'  work,  wood  pavements,  cabinet  work, 
hop  poles,  and  wherever  wood  is  used;"  extending  it 
also  to  canvass  and  cordage,  such  as  ^'  sails  and  rigging 
of  ships,  canvass  for  tents,  tarpaulings,  and  for  an  infi* 
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nite  variety  of  purposes,"  which  "  are  by  this  means 
effectively  protected  and  improved"  against  fire,  wet, 
and  dry-rot,  and  the  ravages  of  insects,  through  "  a 
complete  change  effected  therein,  capable  of  resisting 
external  influences,  and  effectually  stopping  internal 
decay/'  Moreover,  "the  most  porous,  the  softest,  and 
of  course  the  cheapest  woods,  are  rendered  equal  in 
point  of  usefulness,  durability,  and  strength,  to  the 
hardest  and  best  of  timber :"  it  is  also  "  susceptible  of 
the  finest  polish,  and  by  the  use  of  given  solutions,  can 
be  dyed  throughout  with  many  of  the  most  approved 
colours." 

If  all  this  is  true,  (and  we  must  take  that  as  a  pos* 
tulate  till  we  can  disprove  it,)  it  must  be  an  admirable 
acquisition  to  exporters;  and  for  that  reason  the  author, 
at  the  time  of  publication,  is  commencing  a  series  of 
experiments  with  casks  thus  prepared;  being  induced 
to  do  so  from  the  idea  of  the  iron  and  alkali  under- 
going such  decomposition  within  the  pores  of  the  staves 
and  ends  as  to  become  insoluble ;  for  should  this  as- 
serted insolubility  be  proved,  the  benefits  arising  from 
the  permanence  of  the  material  must  be  immense,  be- 
cause of  its  inability  to  impart  any  injury  to  the  beer. 
In  speaking  of  the  imbibition  of  liquors  by  casks,  he 
can  add,  that  this  property  is  much  greater  and  more 
injurious  in  its  results  than  is  generally  attributed  to 
it :  for  instance,  he  has  assisted  in  extracting  as  much 
as  six  quarts,  and  even  two  gallons,  of  fine  rum  from 
an  empty  pimcheon,  and  a  full  quart  of  acetic  acid  from 
a  void  beer  barrel !  We  cannot  expect  to  find  out  at 
once  an  imiversal  antidote  for  all  the  mishaps  and  losses 
to  which  the  trade  is  liable ;  but  if  these  observations 
should  lead  to  beneficial  results,  it  is  one  step  gained 
towards  perfection,  and  should  encourage  us  onward  to 
the  discovery  of  something  else  that  might  be  of  avail, 


540  ST0RI170. 

and  mayhap  lead  us  to  stumble  upon  some  hidden  truth 
of  greater  magnitude.  The  proprietors,  Messrs.  Payne 
and  Loder,  of  Whitehall  Wharf,  admit  that  "  the  ma- 
chinery, from  its  strength  and  great  care  and  nicety  in 
putting  it  together,  is  necessarily  very  expensive ;"  but 
as  it  appears  to  have  been  adopted  by  the  Board  of 
Ordnance,  and  by  the  Commissioners  of  Woods  and 
Forests,  it  bids  feir  to  turn  out  a  very  valuable  specu- 
lation, especially  as  a  piece  of  deal  thus  prepared  wbjb 
carried  out  to  India  in  June,  1841,  and  put  upon  the 
floor  of  an  out-office,  where  it  remained  unmolested  in 
May,  1843,  though  the  white  ants  had  ^'established  a 
large  colony  beneath  the  under-surface  of  it,"  and  had 
attacked  an  unprepared  piece  within  six  inches  of  it,  on 
the  second  day  after  its  posit,  till  "  on  the  eighth  day 
scarcely  a  vestige  of  it  remained." 

Steaming  Casks. — Instead  of  washing  casks  in  the 
common  way,  many  brewers  now  avail  themselves  of 
the  advantages  of  steam  in  the  wash-house,  by  means 
of  an  apparatus  arranged  and  applied  in  the  following 
manner : —  Across  the  middle  of  a  long  trough,  made 
like  a  stillion,  a  square  hollow  flat  bar  is  fisistened,  on 
the  middle  of  the  upper  side  of  which  a  perfect  brass 
cone  is  fixed ;  a  steam  pipe  enters  one  end  of  the  hollow 
bar,  and  a  liquor  pipe  the  other ;  and  by  turning  on  the 
steam  and  liquor  taps,  the  contents  of  both  meet  at  the 
base  of  the  cone,  and  make  their  exit  through  its  per- 
forations, either  together  or  separately.  When  a  cask 
in  ordinary  condition  is  to  be  "blown  off,"  the  work- 
man having  withdrawn  its  tap  and  drained  it,  ho  places 
it  with  the  bung-hole  downwards,  over  the  cone,  and 
turns  on  the  steam-tap,  and  in  the  course  of  a  few 
seconds  turns  on  the  hot  liquor  tap  also.  The  steam 
now  keeps  the  liquor  in  a  boiling  state,  and  disperses  it 
with  considerable  force  round  the  interior  of  the  cask. 
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until  it  is  about  a  quarter  fiiU,  when  it  is  rolled  off  the 
cone,  washed  on  the  outside,  emptied,  and  stacked  to 
drain.  This  method,  though  an  expeditious  way  of 
cleaning  an  ordinary  cask,  will  not  cure  a  foul  one ;  but 
a  remedy  has  been  found. 

It  is  well  known  (vide  p.  484)  that  new  oak  contains 
a  large  quantity  of  gallic  acid  and  tannin,  and  it  is  the 
disengagement  of  these  principles  from  the  staves  and 
ends  of  new  casks,  that  imparts  hardness,  roughness, 
and  badness  of  flavour  and  colour  to  such  pale  beers  as 
are  sometimes  imprudently  placed  within  them ;  and 
hence  some  few  coopers  are  accustomed  to  subject  their 
new  casks  to  a  kind  of  seasoning  before  they  deliver 
them  to  the  brewer ;  after  which  the  latter  often  con- 
siders it  necessary  to  fill  them  two  or  three  times  with 
inferior  beer  or  other  cheap  commodity  before  he  ven- 
tures to  entrust  them  with  his  best  ales ;  but  all  this 
troublesome  precaution,  expense,  and  risk,  may  be 
avoided,  and  the  injurious  acids  and  tannin  may  be  re- 
moved in  a  most  effectual  and  surprising  manner,  by 
a  judicious  application  of  the  searching  and  volatilising 
virtue  of  steam !  Such  is  the  elasticity  of  inventive 
genius ! 

Some  brewers  of  the  old  school  object  to  the  principle 
of  steaming  casks  in  any  way,  on  the  ground  that  the 
timber  is  injured  thereby,  and  rendered  less  durable ; 
but  the  present  author  for  himself  deposes,  that  having 
paid  some  little  attention  to  this  department  of  his 
business,  in  common  with  others,  and  having  steamed 
and  washed  both  his  old  and  his  new  casks  for  many 
yearSy  he  hopes  to  be  pardoned  for  dissenting  from  that 
ancient  doctrine.  He  has  also  found  that  the  healthi- 
ness and  durability  of  a  cask  depend  very  much  upon 
the  kind  of  water  used  in  the  operation  of  brewing,  and 
that  the  interior  of  all  casks  is  much  more  protected 
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from  acidulous  and  vegetable  formations  when  water 
containing  either  the  carbonate  or  the  sulphate  of  lime 
is  used,  than  such  as  is  deficient  of  these  properties ; 
because  the  incrustation  formed  by  the  deposition  of 
such  calcareous  matter  protects  both  the  wood  and  its 
contents  by  self-insinuation,  whereby  it  renders  the 
pores  antiseptic ;  and  casks  that  have  had  their  interior 
charred  to  blackness  possess  the  same  qualitiea  In 
either  case,  the  most  perishable  constituent  of  the  tim- 
ber, which  is  its  albumen,  is  either  rendered  imperish- 
able, or  is  totally  destroyed.  It  is  only  necessary  that 
organic  bodies  shoidd  commence  decaying  in  the  smallest 
imaginable  degree,  and  be  a  little  moist  and  warm,  to 
cause  the  seeds  of  the  all-pervading  cryptogam^  such  as 
the fungiy  musci,  &c.,  commonly  known  as  mildew,  mould, 
moss,  toad-stools,  dry-rot,  and  a  long  tribe  of  other 
names,  to  develope  and  reproduce  themselves  by  a  sin- 
gular species  of  vegetation ;  and  the  rapidity  of  their 
growth  is  strikingly  exemplified  in  the  interior  surfisu^ 
of  a  washed  barrel,  sometimes  even  within  a  few  hours 
afker  leaving  the  wash-house.  Casks  which  have  been 
steamed  by  a  proper  chemical  process  are  exempt  finom 
these  vegetable  propagations,  because  the  superior  dry 
heat  of  the  steam  has  not  only  destroyed  and  dispelled 
the  germs  that  previously  existed,  but  the  cask  having 
been  made  hotter,  all  superfluous  moisture  has  eva- 
porated and  left  it  perfectly  dry,  and  without  a  basis  of 
food  for  the  renewal  of  vegetation. 

Now  a  mould,  fungus,  or  whatever  it  be  called,  not- 
withstanding its  insignificant  appearance,  acts  the  part 
of  a  ferment  on  vinous  liquor ;  and  as  moistiu^  is  its 
chief  propagator  and  harbinger,  the  necessity  of  imme- 
diately filling  a  barrel  after  it  has  been  washed,  must  be 
as  evident  as  the  superiority  of  steaming ;  and  the  au- 
thor, in  furtherance  of  this  subject,  makes  bold  to  assert, 
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from  direct  experiment,  that  such  casks  as  are  suffi- 
ciently and  properly  steamed,  as  above  mentioned,  are 
far  more  durable  than  those  that  are  merely  washed  or 
rinsed ;  and  he  knows  no  scheme  so  applicable  and  effi- 
cient for  the  purpose  of  either  brewer  or  distiller,  unless 
it  be  the  following,  which  is  strongly  recommended  in 
the  Mechanics'  Magazine  of  May  26,  1844,  as,  "  com- 
paratively speaking,  cheap,  and  in  respect  of  efficiency 
subject  to  no  drawbacks,''  but  "  a  very  common-sense- 
like improvement,  and  one  which,  now  it  has  been 
thought  of,  every  one  will  (as  usual)  wonder  was  not 
thought  of  before.  This  device  consists  in  the  substitu- 
tion of  hot  air  for  steam ;  so  that  in  administering  heat, 
in  which  alone  the  editor  avers  that  the  purifying  virtue 
consists,  "  free  fit)m  the  moisture  which  accompanies  it 
in  the  state  of  steam,"  and  which  he  says,  though  erro- 
neously, "  is  found  to  do  more  harm  than  good ;"  be- 
cause, of  course,  when  not  properly  managed,  "the  wood 
imbibes  from  the  steam  a  quantity  of  moisture,  which 
helps  to  reproduce  those  very  frmgous  impurities  which 
it  is  the  special  purpose  of  the  process  to  get  rid  of" 
This  new  contrivance  is  the  production  of  two  London 
Civil  Engineers,  and  is  entitled, 

Davisok  and  Symington's  Patent  Method  op  cleans- 
ing, PURIFYING,  AND  SWEETENING  CaSKS,  VaTS,  AND  OTHEE 

Ybsseus  :  patent  issued  in  November,  1843.  In  the  use 
of  this  apparatus,  the  patentees  have  the  twofold  object 
of,  1,  freeing  the  wood  of  casks  and  other  vessels,  while 
being  manufactured,  from  any  injurious  colouring  or 
flavouring  matter  contained  within  the  pores ;  and,  2, 
purifying  them  when  finished  and  in  use,  from  mould, 
must,  fimgi,  or  other  like  matters  collected  on  their 
inner  surfeces,  by  means  of  a  machine  which  may  be 
applied  inside    them  vdthout   removing  their  heads, 
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"  partly  by  rinsing,  and  partly  by  causing  currents  of 
hot  air  to  pass  rapidly  through  them." 

First.  The  casks  or  other  vessels  are  manufactured 
in  their  green  state,  which  allows  them  to  be  afterwards 
bent  without  blistering ;  they  then  block  them  off  with 
tempoi-ary  feistenings,  making  due  allowance  for  after- 
shrinkage,  and  subject  them  to  the  rapid  current  of  hot 
air,  which  constitutes,  as  they  profess,  the  merit  of 
their  patent,  till  all  the  natural  sap,  or  as  nearly  as  can 
be,  is  exhaled,  after  which  they  hoop  and  finish  them 
for  use  in  the  customary  manner.  This  hot-air  apparatus 
consists  of  a  furnace,  with  a  number  of  horizontal  pipes 
extending  along  its  side,  from  which  pipes  issue  others 
of  a  crescent  form,  communicating  vertically.  The  at- 
mospheric air  is  propelled  through  them  by  means  of  a 
fan ;  and  a  number  of  "  nozzles"  are  fixed  upon  the  main 
outlet  pipe,  on  which  the  casks  are  placed  to  receive  the 
current  of  heated  air. 

Second.  For  the  purification  of  casks  which  have 
been  in  former  use;  these  they  place  upon  a  fi^ame, 
having  four  or  more  upright  standard  supports  within 
which  it  revolves  when  in  operation,  having  bearings 
and  a  rigger  which  commimicates  motion  to  this  inner 
frame,  from  a  driving  pulley  fixed  on  a  horizontal  shaft, 
over  which  a  chain  passes.  The  cask  to  be  cleansed 
being  put  upon  the  frame  or  "  cradle,"  is  furnished  with 
springs  or  "palls,"  and  secured  by  a  lever  and  chain, 
which  lever  is  held  by  a  kind  of  catch.  An  inclined 
plane  is  also  attached,  and  causes  the  lever  to  act  upon 
ratchets,  and  a  clutch  handle  throws  the  whole  apparatus 
in  or  out  of  gear,  as  opportunity  may  require,  A  plug 
in  the  shape  of  a  conical  frustum  fits  the  bunghole,  of 
whatever  size  it  may  be,  and  has  a  few  inches  of  com- 
mon chain  containing  a  swivel,  suspended  from  a  staple 


DAVISON  AND  SYMINGTON.  545 

or  eye  inserted  in  the  plug  and  made  secure.  At  the 
lower  extremity  of  this  chain  is  a  ring,  from  which  they 
again  suspend  three  or  more  other  chains  of  a  peculiar 
construction,  each  about  three  feet  long;  and  to  each  of 
these  lengths  of  chain,  by  means  of  a  ring  as  before,  are 
attached  three  more  pieces  of  a  smaller  kind,  and  about 
a  foot  in  length.  Then  when  the  machine  is  put  into 
action,  through  the  horizontal  shaft  or  driving  pulley, 
the  rigger,  as  before  stated,  causes  the  frame  and  its 
cradle  to  revolve ;  and  as  soon  as  the  ratchet  and  lever 
affixed  to  the  spindle  of  the  cradle  reach  the  bottom  of 
the  machine,  the  lever  comes  in  contact  with  the  in- 
clined plane,  causing  it  to  act  upon  the  ratchet,  thereby 
moving  the  cradle  in  a  sidewards  direction,  to  the  ex- 
tent of  a  tooth  of  the  ratchet;  and  for  every  revolution 
made  by  the  outer  frame,  the  cradle  again  moves  on  in 
the  same  direction,  and  to  the  like  extent,  the  chains, 
by  means  of  their  numerous  angular  points,  that  while 
removing  whatever  substance  may  have  adhered  to  the 
interior  surfisbce  of  the  cask. 

This  process,  and  a  subsequent  rinsing  with  a  little 
of  the  beer  with  which  it  is  intended  to  fill  the  cask, 
they  deem  usually  sufficient ;  and  any  number  may  be 
put  in  revolution  at  the  same  time,  recourse  being  had 
to  a  little  alteration  in  the  mechanical  means,  which 
may  be  done  by  any  person  possessing  a  knowledge  of 
driving  pulleys ;  but  in  the  case  of  spirit  casks,  or  such 
as  have  become  extremely  foul,  they  employ  the  hot-air 
apparatus,  as  in  the  case  of  new  ones,  first  removing  the 
corks,  &c.,  to  give  free  passage  to  any  aqueous  or  other 
vapours  generated  by  the  action  of  the  hot-air;  and 
they  add,  that  where  an  exceedingly  high  temperature 
is  requisite  to  remove  an  excessive  impregnation  with 
noxious  matter,  such  as  must  or  char,  "  it  may,"  after 
all,  "  be  found  useful  to  introduce  along  with,  or  in 
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addition  to,  the  hot-air,  a  small  qaawtiUy  of  steam;  and 
for  this  purpose  a  boiler  is  placed  over  the  heating 
pipes,  having  a  pipe  furnished  with  a  sluice  cock, 
through  which  the  requisite  supply  of  steam  may  be 
conveyed  in  the  hot-air  exit  pipe. 

Where  casks  in  large  numbers  are  daily  imder  the 
operations  of  rinsing,  steaming,  and  scrubbing,  it  would 
certainly  save  considerable  manual  labour  to  apply  this 
new  apparatus,  and  the  ordinary  number  would  be 
cleaned  in  less  time  and  more  efficiently,  besides  the 
perfect  manner  in  which  they  would  be  dried,  and  the 
evaporation  of  any  effluvia  that  might  lie  lurking  in 
the  porea  This  alone  should  induce  its  adoption  in 
every  brewery,  large  or  small  It  appears  now  so  far 
preferable  to  Ortman's  machineiy,  noticed  in  the  former 
edition,  that  the  author  cannot  do  less  than  express  his 
cordial  approval  of  the  plan,  and  to  repeat,  that  should 
further  information  be  required  concerning  this  or  any 
other  invention  connected  with  his  profession,  he  will  at 
all  times  be  happy,  if  within  his  power,  to  furnish  it  in 
the  most  candid  and  explicit  manner  within  the  scope 
of  his  understanding. 
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CHAPTER  XX. 

RACKING. 

HOPPINO^-OPPOSITB  PRACnCBS  SCRUTINIBSD — IV£TS  AND  BAGS— CLARIFICA- 
TION—THE  FLOATING  BACKER — I8INOLA8B  ;  SORTS,  SOLUTION,  AND  OPERA- 
TION— MISAPPLICATION  OF  FININGS—WYNN'S  CLOSE  RECEIVER—USE  AND 
ABUSE  OF  ANTI-FERMENTS— NECESSITY  OF  CHEMICAL  KNOWLEDGE — CON- 
CLUDING APOLOGY— THE  POET'S  BULOGIUM — THE  BREWER'S  LEXICON. 

Not  a  little  judgment  is  required,  on  the  brewer's  part, 
to  ascertain  the  precise  time  when  a  gyle  or  vat  of  malt 
liquor  is  in  the  fittest  condition  to  be  racked  off  for 
consumption;  and  the  manner  in  which  it  is  com- 
menced and  completed  is  of  some  consequence ;  for  the 
most  objectionable  constituents  of  the  decomposed  fluid 
have  either  naturally  or  designedly  been  carried  to  the 
bottom  of  the  square  or  other  vessel  containing  the 
beer ;  and  as  the  racking  tap,  or  a  loose  tube  in  its 
inner  end,  is  made  long  enough  to  project  some  few 
inches  above  the  bottom  of  the  vessel,  for  a  good  and 
specific  purpose,  such  means  as  are  beneficially  applied 
to  aid  the  main  object  should  not  be  frustrated,  nor 
should  other  useful  provisions  be  neglected.  Hence  the 
use  of  such  materials  as  will  remove  the  cause  of  cloudi- 
ness as  precipitants,  and  will  keep  the  sediment  stag- 
nant ;  and  hence  the  utility  of  a  more  perfect  racking- 
engine  than  such  as  are  in  ordinary  use.  Now,  the  only 
ingredients  that  can  be  employed  with  manifest  advan- 
tage in  effecting  clarification,  are  hops  and  isinglass^ 

Nn2 


548  RACEIKO. 

the  application  of  which  is  so  simple  that  nothing  needs 
be  said  in  reference  to  the  subject,  were  it  not  for  an 
existing  difference  of  opinion  with  respect  to  the  former, 
and  a  little  want  of  knowledge  which  allows  some  impo- 
sition in  the  choice  of  the  latter. 

Some  brewers  "  hop  down"  with  new  hops,  and  others 
with  such  as  are  half-spent,  whereas  a  third  class  use 
none  whatever.  The  last-named  of  these  customs  is 
preferable  to  the  second,  but  the  first  is  the  most  judi- 
cious of  the  three,  because  a  certain  design  is  therein 
understood  and  acted  upon,  under  the  impression  that 
it  will  produce  definite  results.  They  who  have  read 
the  brewing  treatises  brought  out  by  Black  and  by  Ro- 
berts, will  recollect  that  the  former  of  these  authors  is 
a  strong  advocate  for  rousing  the  worts  when  in  the 
hop-back,  for  the  grand  purpose,  as  he  says,  of  disen- 
gaging the  lupuline  from  the  flower,  that  it  may  flow 
away  with  the  worts,  and  protect  them  on  the  coolers ; 
in  doing  which  he  has  acted  upon  the  advice  of  another; 
but  the  latter-named  writer  either  denies  the  utility  of 
this  measure,  or  merely  issues  his  ipse  dixit  in  condemna- 
tion of  the  plan.  Both  parties  may  be  right  in  a  por- 
tion of  their  respective  ideas,  but  neither  of  them  has 
gone  far  enough  into  the  subject,  and  especially  Mr.  R, 
to  prove  his  position  satis&ctorily  and  fiiUy,  or  indeed 
in  any  degree.     (See  page  290.) 

It  appears  reasonable,  and  is  likewise  probable,  that 
the  rich  nectarium  residing  in  the  lupuline  is  prevented 
by  the  dense  worts  from  exuding  through  its  fine  porous 
prison  wall  into  such  worts ;  so  that,  in  order  to  avail 
ourselves  to  the  fullest  extent  of  its  antiseptic  presence 
upon  the  cooler,  we  must,  imder  the  circumstances  re- 
presented by  Black,  rouse  the  hop-back,  that  we  may 
liberate  these  partially  exhausted  little  pellicles,  to  float 
through  the  false  bottom  and  run  off  in  the  wort.     This 
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is  reasonable  enough,  if  only  for  the  sake  of  economy ; 
but  it  is  more  than  probable  that,  beyond  this,  the 
mighty  process  of  decomposition  and  amalgamation  to 
which  these  additional  portions  of  the  hop  are  subject 
after  they  leave  the  coolers,  is  of  more  considerable  im- 
portance than  their  previous  effect  on  the  coolers.  It 
was  probably  the  latter  idea  (though  economy  in  con- 
triving the  plant  may  have  weighed  in  the  arrange- 
ment) that  gave  rise  to  the  use  of  hop-nets,  instead  of 
backs,  in  some  few  country  places ;  with  respect  to 
which  ancient  and  almost  obsolete,  but  excellent  con- 
trivance, a  remark  may  be  useful  here.  The  hops  in- 
tended to  be  consumed  at  a  brewing  are  broken  up,  and 
loosely  distributed  in  two  or  three  fine  but  strong  nets, 
or  by  some  in  wicker  baskets,  and  suspended  in  the 
worts  from  pulleys  placed  a  few  feet  above  the  copper, 
and  just  previously  to  turning  out,  while  the  wort  is  in 
ebullition,  the  hops  are  drawn  out  of  the  copper,  and 
remain  suspended  over  it,  draining  and  waiting  to  be 
lowered  into  the  forthcoming  wort.  Thus  is  Black's 
principle  virtually  carried  out,  and  is  perhaps  open  to 
further  and  deeper  censure  on  the  part  of  Roberts's 
admirers,  though  upoii  what  plea,  that  author  leaves  us 
to  guess.  Mr.  R  may  not  object  to  the  hop-dreg  in 
reality,  but  perhaps  to  some  other.  Can  it  be  a  malt- 
dreg,  consisting  of  coagulated  albumen,  gluten,  &a,  or 
what?  These  are  certainly  kept  back  in  very  large 
quantities  when  the  worts  are  permitted  to  filter  unmo- 
lested through  the  hops.  It  must  be  borne  in  mind, 
that  he  advises  that  the  worts  may  remain  in  the  hop- 
back  until  the  heat  descends  to  180^,  before  they  are 
let  run  into  the  coolers ;  and  in  doing  this  he  is^  no 
doubt,  actuated  by  the  same  reasoning,  to  give  time  for 
the  deposition  and  entanglement  of  the  feculences 
amongst  the  leaves  of  the  hops ;  and  undoubtedly  the 
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properties  he  wishes  to  avoid  consist  of  a  superfluity  of 
perishable  and  contaminating  albuminous  gluten,  starch, 
and  other  unconverted  matter  of  the  grain ;  but  why- 
does  he  not  speak  out  with  that  candour  and  confidence 
which  he  can  shew  elsewhere,  and  for  which  his  literary 
and  scientific  countrymen  are  especially  distinguished  ? 
Perhaps  his  modesty  interposed. 

It  must  be  evident  that  half-spent  hops  cannot  be  of 
much  utility  in  malt  liquors  after  racking ;  for  whether 
all  their  stamen  be  roused  out  of  them  by  the  Blackites^ 
or  whether  they  be  surcharged  by  the  refuse  of  the 
grain,  the  pristine  promoter  of  acidity,  as  recommended 
by  the  Robertsian  school,  they  are  equally  objectionable 
in  either  way,  in  any  liquor  that  is  intended  to  be 
bright  and  sound;  and,  besides,  it  is  wasteful  in  another 
way ;  for  they  generally  retain  a  richer  fluid  by  absorp- 
tion than  that  which  they  are  intended  to  preserve. 
These  are  the  reasons  why  dispensing  with  hops  alto- 
gether is  preferable  to  using  those  that  are  half-spent ; 
and  as  some  considerable  benefit  arises  from  the  use  of 
hops  at  racking,  none  but  new  ones  should  ever  enter  a 
bung-hole  or  a  man-hole ,  for  the  attributes  which  they 
possess  of  entering  into  affinity  with  floating  atoms,  of 
caustically  subduing  gluten,  &c.,  and  the  antiseptic 
nature  of  their  oil  and  resin,  then  in  fiill  vigour  and 
action,  render  it  important  that  no  others  should  be 
employed,  because  they  would  be  destitute  of  the  prime 
essentials  for  effecting  the  purpose  in  view ;  but,  were  it 
not  for  legislative  prohibition  and  public  prejudice^ 
equally  efficient  and  harmless  ingredients  could  be  used 
to  the  same  advantage,  and  with  greater  economy. 

Whatever  be  the  modes  of  fermenting  and  storing 
malt  liquors,  or  indeed  any  others,  that  will  still  be 
a  matter  of  choice,  dependent  on  taste,  locality,  means, 
and  management ;  but  racking  will  generally  be  found 
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6k  necessaiy  act,  prior  to  ultimate  transition.  Frequent 
racking,  on  the  contrary,  must  be  injurious  to  any  fer- 
mented liquor,  because  it  thereby  not  only  incurs  flat- 
ness by  the  expulsion  of  its  carbonic  acid  gas  and  ether, 
but  is  exposed  to  atmospheric  air,  and  consequently  to 
its  dangerous  oxygen ;  and  this  element  does  not  re- 
main in  a  latent  or  primitive  state,  but  instantaneously 
or  eventually,  according  to  the  amoimt  of  caloric  pre- 
sent, unites  with  either  the  alcohol  or  the  carbon,  form- 
ing acid  and  renewing  the  gas,  and  thus  at  the  expense 
of  the  body,  spirit,  and  flavour  of  the  article ;  and  by 
the  power  of  secondary  action,  the  decomposition  and 
dissipation  of  the  most  desirable  properties  of  the  liquors 
are  &cilitated,  and  the  road  to  destruction  is  gradually 
run,  as  the  rackings  are  repeated. 

Having  advanced  these  arguments  in  favour  of  a  flnal 
racking  after  a  state  of  quiescence  in  store,  the  author, 
that  he  may  ensure  a  permanent  and  brilliant  beverage 
in  the  hand  of  the  consumer,  begs  to  introduce  to  his 
readers  his  last  little  invention,  which,  though  simple  in 
itself,  is  nevertheless  an  integral  part  of  his  Patent 
Brewing  Apparatus,  without  which  his  prescribed  sys- 
tem of  perfecting  his  beverage  would  not  be  complete ; 
neither  is  it  by  any  means  so  trifling  in  importance  as 
it  is  simple  in  construction,  inasmuch  as  by  it  the 
misfortune  of  disturbing  the  sediment  of  the  liquors 
during  racking  is  totally  avoided.  This  instrument  he 
has  denominated 

C$e  dTloating  Hodtn* 

This  little  and  cheap  contrivance  is  constructed  and 
acts  as  follows : — A  tube  a  few  feet  long,  made  of  caout- 
chouc, for  the  advantage  of  elasticity,  though  a  light 
metallic  one  will  answer  the  purpose,  is  bent  at  right- 
angles,  or  jointed,  if  need  be,  so  as  to  have  a  square 
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elbow  at  some  eight  inches  from  its  nether  extremity ; 
this  end  is  inserted  into  the  inner  orifice  of  the  racking 
tap,  and  the  upper  is  closed  and  mounted  with  cork,  or 
with  a  spherical  metallic  buoy,  similar  to  the  float  used 
with  a  baU-cock,  or  indeed  with  any  other  substance 
that  will  swim  upon  or  near  the  surfieu^e  when  the  tube 
is  immersed.  A  little  below  this  buoy  the  tube  is  per- 
forated by  a  hole  on  each  side,  or  perhaps  two,  if  found 
desirable.  When  it  is  intended  to  rack  off  the  contents 
of  a  fermenting  square,  store-vat,  or  other  vessel,  while 
the  racking  tap  is  turned  on,  the  liquor  will  flow  through 
the  bent  tube,  entering  into  it  by  means  of  these  per- 
forations; and  as  the  quantity  of  liquor  left  in  the 
square  or  other  vessel  decreases,  so  will  the  apparatus 
gradually  lower,  and  by  means  of  its  buoyancy  maintain 
a  proper  position  throughout,  permitting  the  uppermost 
and  finest  of  the  beer  to  pass  freely  away,  without  any 
admixture  with  the  grosser  particles  below,  or  with  any 
refuse  that  may  rest  on  the  top. 

The  author  has  no  better  opinion  of  too  many  hop- 
pings  than  he  has  of  too  many  rackings,  though  some 
brewers  may  recommend  and  practise  "  hopping  in  the 
vat,"" — "  hopping  in  the  cask," — "  racking  into  the  vat 
for  stores," — "  racking  from  the  stillions  for  sending 
out ;"  and,  again,  "  racking  for  immediate  use," — "  ge- 
neral hopping," — and  "racking  in  general," — enough  to 
frighten  a  person  of  ordinary  nerve.  The  "  disagreeable 
rankness"  which  Levesque  would  dissipate  by  repeated 
hoppings,  he  thereby  increases,  through  the  rawness  of 
the  antidote ;  and  moreover  many  rackings,  like  those 
that  are  used  to  torture  animals,  dismember  the  body 
till  it  becomes  lifeless.  The  less  locomotion  and  shifting 
malt  liquors  undergo,  the  sounder  will  their  constitu- 
tion continue  to  be.  It  was  a  just  observation  made  by 
Richardson  in  his  instructions  of  old,  that  whether  ale 
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were  racked  from  vats,  or  merely  from  cask  to  cask,  the 
operation  gave  it  a  tendency  to  go  flat.  He  preferred 
the  use  of  three  pints  or  two  quarts  of  warm  hops 
which  had  passed  through  the  first  wort,  to  be  added 
to  each  barrel  three  or  four  days  from  cleansing ;  but 
he  admits  that^  "  the  hops  thus  added  give  some  rank- 
ness  to  the  flavour;"  therefore,  in  advice  on  racking 
"  keeping  ale/'  he  does  not  hesitate  rather  to  promote 
the  practice  of  mixing  the  old  with  "  a  sixth  to  a  fourth 
part  of  new  ale,  taken  from  the  gyle-tun,  in  a  state  fit 
for  cleansing,*'  which  he  would  purify  by  filtration 
through  a  flannel  bag,  and  says  that  a  quart  to  the 
barrel  added  in  this  way,  raised  it  from  flatness  till  ''  it 
produced  all  the  liveliness  of  bottled  ale,  without  having 
in  the  least  injured  its  purity:"  but  the  experiment 
will  not  always  prove  successfrd  ;  and  it  seems  that  he 
"had  little  occasion  to  pursue  the  practice." 

In  order  to  expedite  the  depuration  of  malt  liquors, 
and  to  clear  them  from  that  turbidity  consequent  to  the 
first  fermentation,  particularly  under  mismanagement, 
changeable  weather,  or  imperfect  materials ;  and  to  pre- 
vent a  further  decomposition  of  the  turbid  particles, 
and  stop  their  influence  over  the  remaining  saccharum 
and  saccharific  parts ;  it  is  commonly  found  necessary 
to  add  a  precipitant  whose  aflinity  for  the  glutinous 
particles  is  greater  than  that  exerted  by  any  other  prin- 
ciples in  contact.  The  substance  used  to  perform  this 
is  gelatin,  from  its  purity  and  aptitude  for  the  purpose, 
as  well  as  being  an  allowed  commodity.  This  substance 
exists  in  a  variety  of  forms,  but  is  always  prepared  from 
the  solid  parts  of  animals,  such  as  their  tendons,  carti- 
lages, skins,  hoo&,  horns,  &;c.  The  ultimate  elements 
of  that  species  of  gelatin  which  is  commonly  termed 
isinglasa,  are  0.50557,  0.  23750,  H. 6-903,  N.  18790, 
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as  given  by  Scherer,  and  copied  by  Liebig,  who  remark 
that  gelatinous  tissues  generally  have  a  similar  com- 
position ;  hence  another  analysis  of  good  gelatin  has 
C.47-8,  0.27-4,  H.  79,  N.  16-9.  It  is  a  nutritious  ar- 
ticle of  food  in  certain  conditions,  soluble  in  water  and 
most  of  the  acids,  but  not  in  alcohol,  and  its  solution  is 
fSa<;ilitated  by  heat. 

Isinglass,  which  is  the  preparation  used  by  the  brewer, 
is  derived  from  the  Dutch  hyzen^  to  hoist,  and  UaSj 
a  bladder,  and  is  therefore  an  English  corruption  of 
hyzenbUiSy  an  air  bladder,  which  was  its  original  significa- 
tion in  its  native  tongue.  When  first  brought  into  this 
country  from  the  shores  of  the  Black  and  Caspian  seas, 
where  it  was  manufactured  by  the  Tartars  from  the 
swims  or  sotmds  of  the  adpeTiser,  a  species  of  sturgeon, 
it  was  csMed  fish  glue.  The  skins,  fins,  and  tails  of 
other  fishes,  were  afterwards  found  available ;  and  in 
1763,  a  Mr.  Jackson  took  out  a  patent  for  making 
"  British  Isinglass"  from  such  as  he  chose  to  call  Bri- 
tish materials,  and  in  1765  he  wrote  a  book  on  the 
subject,  in  which  he  complained  that,  in  consequence 
of  a  prejudice  raised  against  his  article,  he  could  only 
sell  about  6  tons  a  year,  though  the  brewers  used  25 
tons.  This  appears  to  have  been  book  isinglass,  so 
called  frx)m  the  skins  or  other  materials  being  folded 
like  leaves  in  a  book.  Many  years  afterwards,  the  chief 
distinction  in  this  commodity  was  into  hng  staple  and 
short  staple,  according  as  it  was  produced  from  large  or 
small  fish,  or  such  parts  of  fisL  At  present,  the  best 
is  said  to  be  imported  from  Russia,  where  the  sturgeon 
retains  its  celebrity.  The  price  depends  as  much  upon 
the  form  and  the  degree  of  its  purity  as  upon  its  in- 
trinsic wortL  The  principal  varieties,  besides  the  staple 
and  the  book,  are  leaf,  pickings,  cross-key,  pwrse^  pipe. 
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aoleskiny  &c.  &a,  as  the  pieces  are  folded  or  produced, 
of  which  the  most  profitable^  considering  price,  produce, 
and  effect,  are — 

Of  the  finer  sorts,  Russian  pickings  and  fine  leaf; 
and  of  the  commoner  kinds,  soleskins,  which  are  used 
to  much  advantage,  effecting  great  economy  in  many 
large  establishments  in  town.  Isinglass,  and  especially 
the  inferior,  should  always  be  examined,  and  all  the 
damaged  parts,  or  such  as  smell  offensively,  should  be 
carefully  picked  out  or  pared  off,  and  thrown  away. 

The  usual  method  of  dissolving  or  "  cutting"  isinglass, 
which  is  sometimes  also  the  most  convenient  mode,  is 
by  steeping  it  in  sour  beer,  such  as  returns,  or  a  kind 
which  is  brewed  and  acetified  for  the  purpose.  The 
smaUer  the  quantity  of  acid  that  will  properly  cut  the 
glass,  the  better  for  the  beer  fined  with  it :  it  should 
pass  through  a  fine  hair-sieve  without  much  rubbing, 
and  the  necessary  degree  of  solution  should  then  be 
made  by  adding  fresh  table-beer,  rather  than  anything 
containing  acids  or  disagreeable  flavours.  From  experi- 
ments made  in  dissolving  isinglass  in  the  various  acids, 
both  concentrated  and  dilute,  the  vegetable  kinds,  such 
as  the  a4:etic  and  tartaric,  operate  the  most  readily,  and 
in  proportion  to  their  relative  acidity.  These  acids  act 
merely  as  solvents,  whereas  the  action  of  those  from 
mineral  bases,  as  the  sulphuric,  for  example,  is  more 
strictly  chemical,  suddenly  destroying  the  matter.  The 
distilled  acetic  acid,  although  just  double  the  price  of 
ordinary  sours,  is  the  cheapest  solvent  of  any,  owing  to 
its  purity  and  efilcacy :  that  which  is  the  most  highly 
concentrated  may  be  added  to  weak  returns,  &;a,  with 
considerable  advantage. 

The  inferior  descriptions  of  isinglass  require  stronger 
acids  than  the  best  sorts,  and  are  also  much  longer  in 
dissolving;  and  it  often  happens  that  the  acid  disappears 
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before  the  common  glass  is  half  cut ;  in  which  case  the 
liquid  should  be  poured  off  the  surface,  and  a  sharper 
acid  should  be  applied,  often  roused,  and  kept  as  close 
as  possibla 

This  article,  which  generally  forms  an  important  item 
in  the  expenses  of  the  brewhouse,  may  be  considerably 
economised  by  being  kept  in  air-tight  casks,  after  being 
cut  and  sifted  in  the  usual  manner,  being  there  improved 
by  the  retention  of  the  acetic  ether,  and  its  more  inti- 
mate connexion  with  the  gelatin ;  and  a  more  minute 
solubility  is  also  aided  by  the  internal  pressure  conse- 
quent on  the  confinement  of  the  generated  gases.  The 
efficacy  of  this  treatment  and  extension  of  time  is  first 
evinced  by  the  equal  distention  of  the  gelatinous  matter, 
and  its  disinclination  to  subside  in  the  menstruum ;  and, 
in  the  next  place,  a  much  smaller  quantity  suffices  in 
consequence. 

This  communication  will  be  appreciated  by  the 
thoughtfiil ;  for  to  such  it  must  be  -clear  that  the 
smaller  the  particles  are,  the  greater  is  their  number 
within  any  given  bulk,  and  the  more  diffiise  and  di- 
versified are  the  points  of  attraction  presented  to  the 
particles  of  floating  yeast ;  and  each  separate  atom  of 
glass  being  attenuated  equally  with  the  others,  the  more 
simultaneous,  imiform,  and  complete,  must  be  their  de- 
sired action. 

The  quantity  requisite  will  depend  upon  its  con- 
sistence and  the  quantity  of  matter  to  engage  it ;  consi- 
derations which  are  seldom  entertained  by  the  persons 
to  whom  the  discretion  of  its  application  is  usually  en« 
trusted.  A  quart  to  the  barrel  is  about  the  universal 
qwvntwm,  and  is  often  ftdl  50  per  cent,  more  than  either 
porter  or  vatted  ale  requires. 

No  fresh  malt  liquor  should  be  bunged  down  too  soon, 
for  if  its  brightness  is  not  perfected  before  racking,  the 
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pressure  arising  by  the  accumulation  of  heat  and  gas 
will  re-dissolve  the  yeast  and  dross,  which,  immediately 
on  the  relaxation  of  the  dissolving  force,  will  rise  and 
be  again  difiused  through  the  bulk,  rendering  its  depu- 
ration by  the  finings  more  difficult  than  before.  No 
precipitant  should  be  applied  until  the  beer  has  reached 
its  final  destination,  or,  at  the  earliest,  just  before  load- 
ing. Here  it  may  be  correctly  observed,  by  the  by,  that 
it  would  be  better  for  the  Birmingham  brewers  were 
they  to  become  less  tenacious  of  their  ancient  custom 
in  this  particular;  and  it  is  again  hoped  that  the  repeti- 
tion of  a  respectful  hint  will  be  as  serviceable  to  the 
body  as  it  has  already  been  to  one  or  two  who  know 
the  result  of  attending  to  it.  It  would  also  be  better 
not  to  fine  a  second  time  until  the  beer  has  been  racked 
off  its  old  finings  and  their  accompanying  lees;  nor 
should  any  isinglass  be  ever  used,  except  in  beer  that 
will  not  conveniently  become  bright  without  it.  Finings 
of  some  sort  are  however  admitted  to  have  become 
almost  universally  necessary,  and  especially  for  new 
beer,  and  where  the  ales  are  hastened  for  ready  con- 
sumption ;  for  although  some  will  become  tolerably  fine 
in  a  short  time,  they  will  not  always  so  speedily  brighten 
without  some  precipitant  to  clear  them.  Some  beers 
are  too  stubborn  to  submit  to  isinglass,  and  can  only  be 
clarified  when  put  imder  the  surveillance  of  alum,  or 
some  other  prohibited  ingredient. 

Wynn's  Close  Receiver. — This  is  an  apparatus  re- 
sembling the  bellows  of  an  organ,  for  which  a  patent 
was  obtained  in  April,  1837,  by  William  Wynn,  of  Dean 
Street,  Soho,  London,  clockmaker,  whose  object  is  to 
diminish  evaporation  in  vinous,  alcoholic,  acetic,  and 
"  other  volatile"  vapours,  and  to  prevent  the  absorbing 
of  noxious  efiluvia  by  such  fluids  as  malt  liquor,  cider, 
perry,  wine,  spirits,   or  vinegar.      The  instrument  is 
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"suspended  in  a  proper  firame*'  over  any  vat  or  cask, 
&c.,  when  being  drawn  off  for  consumption,  the  upper 
side  of  the  bellows  being  constructed  so  as  to  be  lifted, 
and  to  fsJl  in  the  usual  way,  or  "  according  to  circum- 
stances.'" The  two  sides  of  the  bellows  are  flexible, 
being  made  of  Mackintosh  cloth,  joined  at  the  edges  by 
a  caoutchouc  varnish,  except  in  cases  of  having  to  act 
upon  spirits  of  turpentine,  ether,  or  such  other  bases  as 
win  produce  a  volatile  vapour  solvent  of  the  caoutchouc, 
where  he  substitutes  leather  and  glue.  The  connexion 
between  the  evaporating  vessel  and  the  bellows  or  "  re- 
ceiver,'' is  by  means  of  pipes  and  stop-cocks,  so  con- 
trived that  as  the  vessels  evaporate  or  emit  gas,  such 
vapour  or  gas,  instead  of  escaping,  is  received  into  the 
bellows,  which  have  a  safety-valve  on  the  top,  and  the 
stem  is  in  contact  with  the  frame. 

The  mode  of  action  is  this : — ^The  liquors,  as  they  are 
drawn  off,  "  can"  always  be  kept  under  a  pressure  suffi- 
cient to  fill  the  casks,  to  obtain  which  the  patentee  in- 
flates with  carbonic  acid  by  means  of  a  force-pump,  pre- 
ferring the  gas  to  atmospheric  air ;  and  as  the  bellows 
act,  they  draw  in  the  escaping  vapours  till  they  reach 
the  extent  of  their  expansibility,  when  the  safety-valve 
opens,  lets  out  the  surplus,  and  shuts  as  the  bag  col- 
lapses ;  and,  of  course,  whatever  is  useftd  may  be  collected 
as  it  escapes  through  the  valve. 

Some  people  assert,  and  the  idea  is  entertained  by 
several  distinguished  brewers,  that  finings  invariably 
float  when  the  beer  is  in  a  fit  condition  to  receive  them, 
such  as  has  just  been  treated  upon,  and  that  they  de- 
scend only  in  stubborn  beer:  such  an  idea  is  not  sup- 
ported by  direct  experiment,  for  the  principal  portion  of 
the  finings  gradually  sink  in  all  ales,  and  carry  with 
them  the  impurities  that  come  within  the  sphere  of 
their  attraction  throughout  the  line  of  their  descent. 
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while  other  particles  of  the  glass  of  less  specific  gravity, 
and  those  that  are  overpowered  by  the  buoyancy  of  the 
globules  of  carbonic  acid  gas  that  attack  them,  naturally 
swim  on  the  surface,  remaining  there  until  their  sup- 
porters disappear,  when  some  of  them  again  are  dis- 
posed to  fall  downwards.  Indeed,  the  specific  gravity 
of  the  best  isinglass  is  seldom  exceeded  by  that  of  any 
malt  liquor  properly  attenuated ;  consequently  in  these 
only,  where  seldom  wanted,  can  the  inferior  kinds  of 
finings  descend. 

Although  transparency  is  the  immediate  object  and 
effect  of  fining  beer,  the  ultimate  consequences  of  its 
operation  are  of  equal  moment  with  the  formality  of 
merely  "  pleasing  the  eye,"  the  palate  having  likewise 
a  pleasure  of  its  own.  One  chief  object  is  the  preserva- 
tion of  the  article  from  cloudiness  and  acidity ;  for  the 
principal  preventive  of  these  maladies  in  a  body  pro- 
perly reduced  by  attenuation,  is  undoubtedly  a  prompt 
and  perfect  removal  of  the  most  perishable  among  the 
constituents  of  the  liquid,  be  it  the  extract  of  either 
fruit  or  com. 

Antidotal  means  and  things  in  great  variety  have 
been  proposed  with  the  intention  to  check  an  undue 
decomposition ;  but  few  of  them,  even  in  skilful  hands, 
can  be  advantageously  used,  or  at  all  applicable  to  whole- 
sale establishments:  these  are  sulphate  of  lime,  often 
before  noticed,  sulphate  of  potash,  sulphurous  gas,  sul- 
phuric acid,  alum,  pine  resin,  olive  oil,  oil  of  mustard, 
manganese,  oil  of  turpentine,  oil  of  creosote,  oxalic  and 
prussic  acids,  corrosive  sublimate,  verdigris,  and  red 
precipitate  of  mercury ;  a  precious  laboratory  of  poisons^ 
which  no  respectable  victualler  would  dare  to  touch, 
much  less  a  brewer,  whose  thousands  and  tens  of  thou- 
sands are  at  stake  equally  with  his  honour  and  reputa- 
tion.    A  careful  and  judicious  mash  and  fermentation^ 
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upon  the  principles  that  have  herein  been  explained, 
win  produce  a  sound,  bright,  and  properly  matured  ex- 
tract, adequate  to  every  object  of  durability,  without 
any  foreign  appliance  whatever ;  though  it  may  not  be 
superfluous  to  remark,  that  whether  the  object  of  mi- 
neral or  vegetable  additions  be  to  effect  clarification, 
to  maintain  it,  or  to  preserve  spirituosity,  a  previous 
knowledge  of  the  components  of  the  brewing  water  em- 
ployed is  imperatively  necessary  before  anything  of  the 
kind  can  be  safely  attempted ;  for  to  proceed  in  dark- 
ness is  to  risk  the  perpetration  of  injury  far  worse  than 
the  existing  evil.  For  instance,  to  add  alum  to  a  fluid 
containing  carbonate  of  magnesia,  nitrate,  muriate,  or 
carbonate  of  lime,  muriate  of  barytes,  or  any  of  the 
alkalies,  will  cause  a  mutual  decomposition  of  those 
salts.  A  correct  chemical  knowledge  of  these  matters 
would  direct  a  right  application,  and  in  some  cases  to 
a  very  profitable  extent,  particularly  in  a  brewery  where 
custom  is  the  only  guide,  as  much  in  the  preservation 
of  beneficial  agents  naturally  existing,  as  in  the  destruc- 
tion of  injurious  properties ;  which  &ct  is  demonstrated 
in  the  following  examples: — Alum  will  not  affect  the 
sulphates,  as  that  of  iron  for  instance,  nor  is  it  affected 
by  them ;  sulphate  of  iron  is  incompatible  with  alkali, 
or  carbonate  of  magnesia,  or  muriate  of  baiytes ;  whereas 
both  the  nitrate  and  the  muriate  of  the  same  lime  de- 
compose alkaline  carbonates,  carbonate  of  magnesia, 
and  the  sulphates,  except  that  of  lime :  hence  the  dan- 
ger of  dabbling  in  chemical  experiments  without  a  che- 
mical knowledge  commensurate  with  the  imdertaking, 
and  the  tiecessity  of  taking  a  lesson  from  the  celebrated 
comedian,  who  made  it  a  rule  never  to  play  a  character 
tUl  he  could  play  with  it 

The  author  having  now  concluded  all  that  he  has 
practically  to  advance  in  illustration  of  the  principles 
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and  practice  of  brewing,  must  again  bring  his  laborious 
volume  to  its  close.  In  concluding,  therefore,  this  re- 
view of  the  most  important  features  of  the  various  pa- 
tented machines,  plans,  &nd  implements,  connected  with 
the  art  of  brewing,  the  proprietor  does  not  desire  to 
shield  himself,  or  any  of  these  his  matured  contrivances, 
which  were  studied  within  the  few  hours  spared  from 
his  business,  and  snatched,  as  it  were,  from  the  bustling 
attrEtciions  of  busier  scenes ;  nor  would  he  excuse  his 
repeated  or  continued  temerity  by  any  subterfuge  of 
incapacity :  he  has  gone,  if  possible,  more  calmly  than 
before  through  his  examination  of  the  art,  and  has  had 
the  gratification  of  seeing  his  machinery  in  beautiful 
operation,  not  only  in  old  and  new  establishments  in 
London,  but  in  a  great  number  of  provincial  breweries 
also,  to  the  great  satisfaction  and  delight  of  both  pro- 
prietors and  operators. 

Hence,  then,  without  egotism,  he  kriows  that  by 
means  of  the  Patent  Brewing  Apparatus,  invented  and 
erected  by  him,  a  stronger,  a  more  wholesome,  a  more 
endurant,  and  a  cheaper  article  of  consumption,  as  sti- 
mulant beverage,  can  be  produced  from  the  same  quan- 
tity and  quality  of  materials  than  by  any  other  extant 
process.  To  the  world  at  large,  then,  he  stands  confi- 
dently prepared  to  say  that  he  has  not  been  actuated  by 
mean  or  mercenary  motives,  nor  by  a  love  of  popularity, 
but  by  a  genuine  desire  to  serve  the  community.  He  is 
aware  that  "Every  tub  must  stand  upon  its  own  bot- 
tom," and  in  the  language  of  the  trade,  though  desirous 
to  "  keep  the  copper  safe,"  and  to  be  less  "  sparged  with 
cold  water,"  than  he  has  been  by  some  of  the  ignorant 
and  indiscreet,  he  once  again  submits  himself,  his 
patent,  and  his  book,  for  each  to  have  its  due  share  of 
encouragement,  but  no  more ;  for  by  candour,  plain 
reasoning,  and  the  voice  of  experience,  he  is  willing  that 
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all  three  should  be  assayed,  weighed,  and  measured. 
He  sits  down  to  soliloquise  over  another  goblet  of  his 
own  "  sparkling  bright,"  with  the  laureate  Warton,  while 
compiling  his  lexicon  and  index*  humming  thus : — 

"  Balm  of  my  cares,  sweet  solaoe  of  my  toils, 
^Hail,  juice  benigmmt !  o'er  the  costly  cups 
Of  riot-stirring  wine,  unwholesome  draught ! 
Let  Pride's  loose  sons  prolong  the  wasteful  night : 
My  sober  eyening  let  the  tankard  bless 
With  toast  imbrown'd  and  fragrant  nutmeg  fraoght. 
While  the  rich  draught,  with  oft-repeated  whiffs. 
Tobacco  mild  Improyes  :  divine  repast ! 
Where  no  crude  surfeit  or  intemperate  joys 
Of  lawless  Bacchus  reign ;  but  o*er  my  soul 
A  cahn  Lethean  creeps ;  in  drowsy  trance 
Each  thought  subsides,  and  sweet  oblivion  wraps 
My  peaceful  brain,  as  if  the  magic  rod 
Of  leaden  Morpheus  o'er  mine  eye  had  shed 
Its  opiate  influence.    What  though  sore  ills 
Oppress,  dire  want  of  chill-dispelling  coals, 
Or  cheerful  candle,  save  that  makeweight's  gleam 
Haply  remaining ;  heart-rejoicing  ale 
Cheers  the  sad  scene,  and  eveiy  want  supplies. 
*        *        *         Let  the  tender  swain 
Each  mom  regale  on  nerve-relaxing  tea. 
Companion  meet  of  languor-loving  n^^nph. 
Be  mine  each  mom  with  eager  appetite, 
And  hunger  undissembled,  to  repair 
To  friendly  buttery,  there  on  smoking  crust 
And  foaming  ale  to  banquet  unrestrain'd. 
Material  breakfast !    Thus  in  ancient  times 
Our  ancestors  robust  with  liberal  cups 
Usher'd  the  mom,  unlike  the  languid  sons 
Of  modem  days ;  no  favour  had  the  might 
Of  Britons  brave  decay'd,  had  thus  they  fed 
With  English  ale  improving  English  worth." 
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The  reference  a  to  any  page  denotes  that  the  subject  is  there  ana- 
lysed ;  d.y  that  the  word  is  derived  or  defined  ;  and  e.,  that  its  elements 
are  chemically  declared  from  authority.  T.  signifies  technical,  or 
bekniging  to  the  art,  and  not  commonly  derivable  from  books. 


jledinatioUf  from  ad  and  dino,  to 
bend  or  lean  towards ;  travelling 
in  a  certain  direction,  166. 

Aeerinty ;  acer,  sharp  or  sour ; 
harshness  of  manner,  132 ;  sour- 
ness of  taste,  604. 

Acetify;  from  the  same,  and/o,  to 
be  done ;  to  become  add  or  sour, 
45.  655.  614. 

Acet^ioaiioH;  act  of  souring,  140. 
198. 

Aedoiu;  from  ocrfiim,  vinegar,  same 
root;  containing  sourness,  47. 
201. 

Aeidify;  to  cause  acidity,  196. 

Addntcie;  to  create  a  little  acid, 
404. 

Acidutous;  containing  iome  acid, 
the  termination  tuua  or  tdum 
being  subtractive  of  signification 
in  the  root  of  the  word,  125. 542. 

Acroqnre;  anser  and  «pira,  a  wreath, 
turning,  or  twist ;  a  wig,  65.  76. 
81,  82.  91.  194.  This  word  ought 
to  apply  to  the  root  instead  of 
the  stem. 

Adamantine ;  adamoiy  a  very  hard 
precious  stone,  of  which  Pliny 
mentions  six  species ;  roots  ad 
and  amOf  to  love  for  the  sake  of  it; 
extremely  hard  and  compact,  323. 


Adjutant ;  ad  and  juvo,  to  render 
aid  to,  assisting,  498. 

Adventitiom;  ad  and  tenio,  to  come 
to ;  acquired  by  other  than  ordi- 
nary means,  79.  431. 

Aerated,  otir,  air,  filled  with  that 
fluid  {aerial,  156),  284. 

Affinity ;  ad,  to  or  until,  Jini$,  the 
end  ;  permanent  alliajace,  346  ; 
also  at  99.  154.  307.  319.  357. 
389.  390.  391.  430.  520.  See 
also  407.  428.  532.  550,  &c 

Agate ;  ago,  to  act,  whence  (MoetU  ; 
a  hard  mineral  compound  of  sili- 
cious  nature,  323. 

Albumen ;  albit$,  white ;  conmionly 
the  white  of  an  egg ;  that  portion 
of  a  seed  which  acts  as  its  repro- 
ductive matrix,  292.  See  22. 
35,  36.  44.  52, 53.  472,  &c. 

AUmminoui;  containing  albumen, 
37.  63.  303.  315.  391.  408.  417. 

Alcohol;  pure  spuit  of  wine,  d.42\. 
This  word  and  alookolie,  depen- 
dent on  alcohol,  occur  70  times. 

Aldehyde;  dehydrated  spirit,  d.  422. 
See  392.  431.  467—470. 

Aldehydic ;  arising  from  aldehyde, 
470. 

Aldehydiwmt;  partaking  of  alde- 
hyde in  composition,  470. 
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Ale ;  nntritiouB  beverage,  d,  10 ; 
40  occurrcnecs. 

Alegar ;  ale  degenerated  into  acid, 
d.  470. 

Alkali;  al,  as  at  421,  and  kaU 
(Arabic),  sea- weed  called  glass- 
wort,  from  its  use  in  making 
glass  ;  a  powerful  chemical  pre- 
paration, 36,  36.  112.  118.  639. 
600. 

Alkaline;  consisting  of  an  alkali, 
66.  For  these  words,  see  60. 
106.  123,  124.  126, 127. 

Alumina,  or  alumine;  alum,  110, 
128.  130 ;  also  63. 

Aluminout;  containing  alum,  66. 

Amalgamation;  afia,  with,  oZ,  the 
whole ;  yafuw,  to  marry ;  a  con- 
solidation of  several  in  one,  140. 
See  604.  630.  649. 

Amber;  native  word  ;  light  brown; 
a  peculiar  colour  in  malt,  next  to 
pale  in  its  shade,  601.  See  161. 
487.  494.  600.  613. 

Amidin;  afi  and  c^cv,  same  as 
i^co,  a  word  expressive  of  pri- 
vacy ;  the  interior  of  starch,  39. 
See  62.  69.  94.  173.  179.  446. 

Ammonia;  aftfioc,  dirt;  fostid 
matter,  the  essence  of  manure. 
Some  derive  it  from  Jupiter  Am- 
mon,  and  pronounce  it  urinous, 
66.  Occurs  also  at  60. 128, 129. 
140. 

Amorj)koti$;  a,  negative,  and  ptop^m, 
form ;  shapeless,  or  of  any  shape 
whatever,  60. 

Amylaceous ;  containing  amylin, 
172.  616. 

Amylin ;  a,  negative,  and  /ivXif,  a 
mill ;  unground,  not  dissolved  ; 
the  sheU  of  starch,  d.  39.  42. 170. 

Amyloui ;  having  the  properties  of 
amylin ;  in  globules,  369. 

Ankyirate;  av,  negative,  and  v^up, 
water;  deprived  of  water,  113. 

Ankydroua;  destitute  of  water,  322. 

AnSmo-tegkabU ;  partaking  of  pro- 
perties common  to  plimts  and 
animals,  28.  60.  66.  68. 

Annihilate ;  ad,  to,  nihil,  nothing ; 
utterly  to  destroy,  70. 284. 

Anomaioui ;  av  and  ofuiKoQ,  equal; 
discrepant  or  contradictory,  234.  I 

Anthracite ;  a  peculiar  kind  of  coal  ■ 


that  bums  without  flame,  86. 
d.  29.    Av  and  Opa^^w,  to  move. 

AntieepUe;  anti,  agamst,  t^ietu, 
putrefactive;  preventing  decay, 
119.  See  399.  43a  642.  648. 
660. 

ApoUteme ;  airo,  from,  and  TtBinii^ 
to  place  ;  a  substance  deposited 
from  another,  49. 

Apparatue ;  ad,  for,  and  paro,  to 
prepare ;  machinery  employed  in 
conversion,  3;  occurs  33  times 
more. 

Aqiteoue ;  watery  ;  from  aqua,  wa- 
ter, 60.  See  again  167.  271- 
628.  646. 

Argil;  argiUa,  clay;  properly  a 
white  kind  oJled  potter's  esjrth, 
<f.  126. 

Ariide;  from  on,  power,  eome 
airtue,  a  joint  or  limb,  and  ani- 
culue,  a  small  one,  or  a  part 
where  artm  expresses  the  whole; 
a  finished  preparation,  346;  found 
in  26  other  places. 

Attringent;  ad,  to,  and  ttringo,  to 
tie  or  collect ;  of  a  binding  na- 
ture, 272. 

Attemperator ;  ad,  to,  and  tenqtero, 
to  nile,  reffulate,  or  alloy  ;  a  re- 
gulator of  heat  by  creation,  diffu- 
sion, or  abstraction,  147 — 163  ; 
variously  applied  at  74.  144. 160. 
166.  160.  162, 163.  170. 172. 176. 
180. 190.  200,  201.  204,206. 222. 
281. 292.  346.  394.  403. 461.  465, 
464.  616.  619,620,  &C. 

Attemperated-tion,  172. 174. 178.394. 

Attenuate-ation ;  ad  and  tenmo,  to 
thin  or  make  slender  ;  decrease 
of  gravity  by  fermentation,  114 ; 
22  other  occurrences. 

Automaton;  avroc,  self,  and  uam, 
to  seek ;  a  self-acting  machine, 
386. 

Axiom  ;  a^coc,  worthy ;  that  which 
is  self-evident,  68.  436. 

Axote;  nitrogen,  so  called  &om 
killing  all  animak  that  breathe  it 
alone  ;  a  and  Cwify  life,  d.  29. 

AzoHe;  oonsistiDg  of  azote;  aao- 
tised,  implanted  with  azote,  60, 
61.  See  66.  70.  179^  244.  306. 
406.  620. 
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Back;  T.;  any  fixed  yeesel  lued  to 
hold  liquor  or  must,  before,  after, 
or  intermediate  to  maahing  or 
fermenting,  265;  occurs  variously 
at  123.  194.  261.  286.  316.  346. 
517.  548, 549. 

Barm;  yeast  wrought  upwardly, 
d  9;  see  390.  393.  395.  398. 
406—408.  412.  439.  455. 

Barrd ;  T. ;  36  gallons ;  no  other 
application  is  correct,  140 ;  re- 
peated in  30  other  instances. 

Beer;  malt  liquor  of  any  kind, 
cf.  9  ;  67  repetitions. 

Bioarhimalte ;  ou,  twice,  and  earbo^ 
which  Me;  doubly  carbonated, 
110.  130. 

Blow  q^;  T. ;  to  purge  a  cask,  540. 

Blowing  of;  T. ;  expulsion  of  ether 
from  the  worm  of  a  still,  426. 

Blown;  T.;  malt  puffed  up  by  a 
regnbur  process,  89  ;  see  more  at 
485.500. 

Boat;  serpents  that  entwine  round 
objects  or  each  other,  75. 

Brew-ed-er-ery-ing ;  preparation  by 
infusion,  d.  11. 12  ;  appears  with 
various  inflections  295  times. 

Broach ;  T. ;  to  tap,  or  otherwise  to 
open  a  caflk,  540.  550. 

Bung;  T.;  a  large  cork,  19.  556 ; 
also  a  term  for  a  brewer,  Dedie, 

Bungkole;  the  orifice  in  which  a 
bung  is  fitted  to  a  cask,  540. 550. 

Butt;  T.;  three  barrels  in  capa- 
city, 524. 

CaloarwMM ;  ealearinUf  pertaining  to 

Ihne,  66.139.341.542. 
Caloric ;  ealor,  heat,  from  caleo,  to 

be  hot ;  the  matter  of  heat,  22  ; 

and  in  25  other  places. 
Calorifie ;  color  and/o,  to  be  done  ; 

producing  caloric,  22.  155.  520. 
Carbon;  an  ultimate  element,  d,  29; 

20  repetitions  occur. 
Carbonaeeom ;  consisting  of  carbon, 

509. 
Carbonaie ;  from  carbo ;  a  mineral 

salt  in  effervescent  powder,  128 ; 

repeated  in  20  plac^ 
Carvonie  acid  gas;  an  a£rifotm  fluid, 

derived  from  the  admixture  of 

oxygen  and  carbon,  73 ;  is  in  28 

other  phMses. 


Carbonite-ed-ationf  reducuig  to  car- 
bon, or  blackening  into  cinder, 
290 ;  see  284.  293.  498. 501. 509, 
510.  518. 

CarbureUed ;  oarho  and  uro,  to  light 
up  or  set  on  fire ;  street  gas, 
427. 

Caromd;  colouring  matter,  d,  4S^ ; 
term  misapplied,  506. 

Cauttieally ;  oowfioiif ,  able  to  bum, 
irritating,  117. 

Cenaoruntt ;  oentor,  an  exactor ; 
speaking  with  severity,  5.  358. 
561. 

Cknlybeate;  ckalybt^  steel;  har- 
deiied  by  native  iron,  125. 

Ckar;  T, ;  to  bhu!ken  by  heat,  31. 
263.  494.  545. 

Charge;  T. ;  to  fill  a  vessel,  87, 88. 
259. 

Chimera ;  ehunara^  a  poetical  mon- 
ster ;  an  unattMuable  end,  138. 

Cleante ;  T. ;  to  dear  an  article 
fri)m  barm,  310.  346.  437.  458. 
461.  519.  544.  553. 

Coagulate-ed-ation ;  eon,  together, 
and  ago,  to  act,  with  the  diminu- 
tive termination ;  to  adhere  to- 
gether in  small  quantities,  22  ; 
repeated  or  inflected  13  times. 

Cocktpur;  T.;  having  a  sharp  point 
like  a  cock's  heel,  96, 97* 

Come  (^;  T.;  to  quit  a  tun  after 
process. 

Qmmingt;  T. ;  rootlets  and  par- 
ticles detached  from  malt,  96. 

Concatenation;  con  and  catena,  a 
chain  ;  a  linking  together,  201. 

ConcentraU-^d-atum-ii^ ;  con  and 
centrum,  middle  pomt ;  rendered 
pure  and  compact,  162 ;  occurs 
18  times. 

Condition;  condio,  to  season  ;  the 
farina  of  hope  in  maturity,  255. 

Congelation;  con  and  gdu,  frost; 
hardening  together,  338. 

Connoiueur  (French),  a  person  of 
accurate  taste,  144.  484. 

Coneian^icantly ;  con  and  tignum, 
a  sign,  with /o;  meaning  the  same 
thing,  214. 

Contagion;  con  and  tango,  to  touch ; 
acquired  by  touching  together, 
79 ;  see  143.  391.  404.  445.  479. 
531. 
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Contraband;  a  mongrel  word,  sig- 
nifying contrary  to  bond  or  law, 

37. 

C<fpper;  T,\  a  circular  boiling 
back,  58  ;  17  repetitions  occur. 

Coppemie ;  T. ;  the  interior  of  a 
brewery,  3. 

Coffpersmkh;  who  tmUeth  copper, 
265.  286. 

Correptunu ;  con  and  repo^  to  creep; 
rebuking  slily,  508. 

Corrugated;  am  and  riMO,  to  rumple 
or  wrinUe  ;  laid  in  folds,  387. 

Cimne;  a  trigonometrical  sine  is  a 
perpendicular  upon  the  diameter 
of  a  circle,  demitted  from  the 
extremity  of  any  arc  whose  other 
termination  is  the  end  of  that 
diameter  ;  and  the  cosine  is  the 
distance  from  the  sine  to  a  se- 
cond diameter  drawn  perpendi- 
cular to  the  former,  364.  367, 
368. 

CyOtyUdcm ;  part  of  a  kernel,  d.  49  ; 
see  likewise  51.  65.  78. 

Couch;  T,;  a  frame  for  draining 
barley  after  steeping,  53,  54.  73. 
76.  84. 

Cream  \  T.;  a  light  compact  sub- 
stance on  the  surface  of  wort  or 
ale,  313. 

Cryptogam ;  KpvicTu,  to  conceal, 
and  yafuat ;  an  accumulation  of 
matter  latent  within  the  pores, 
542. 

CryMaUiied;  made  bright  like  crys- 
tal, 92. 

CiUide-ulcur ;  cutis,  skin;  diminu- 
tived ;  having  a  thin  skin,  45. 47; 
alBO  101, 102. 

Cutting;  T,;  disserving  isinglass, 
555,  556. 

Cyinder;  ei^indrus,  properly  a  roll- 
er ;  any  round  vessel  of  uniform 
width,  89— 91;  see  271. 348. 500. 

Decapitate;  de,  from,  and  caput,  the 
head  ;  to  take  the  head  off,  47. 

Decimation ;  decern,  ten ;  divic^ng 
into  tenths,  hundredths,  &c.,  64. 

Decrement-al ;  de,  negative,  and 
eretoo,  to  grow;  decreasing  by 
a  gradual  law  or  rule,  318.  334. 
365.  370.  310. 

Ddiquetcenl ;  de,  from,  and  iiquetco, 


to  melt ;  becoming  soflt  or  liquid, 
293. 

Demeterio;  529,  <£.430. 

DeuKty;  23.  105.  II7.  131.  148. 
156.  161—163.  193.  195.  (2.215  ; 
and  20  more  places. 

Depuration ;  de  and  purue,  pure  or 
clean;  fining  beer,  553.  557. 

DeticcaUd ;  de  and  noouMj  dry;  ren- 
dered solid,  131. 

Demal ;  de  and  tideo,  to  see ;  see- 
ing for,  contrivance,  183. 

Dextrine;  dexter,  the  right;  so 
called  from  its  peculiarity  in  po- 
Urising  light,  152.  172, 294. 

Diattaee4atie,  occurs  41  times,  d.  58. 

Dogma ;  dogma,  a  decree ;  received 
opinion,  5. 

Dreg ;  T. ;  dust  and  refuse  of  malt 
or  hops,  416.  418. 549. 

Dynamic;  dynamit,  power ;  great  or 
perfect,  413,  414. 

EbuUient'ition ;  e,  from  or  out  of, 
and  buUio,  to  boil ;  bubbling  up, 
7  ;  see  141.  156.  265.  283.  295. 
297.  289.  328.  549. 

Egotittioal;  efo,  I,  and  iMe,  this; 
abounding  m  Belf-prsise,  180. 

EHmkiate ;  e  and  lkne$,  a  bound  or 
limit ;  to  release,  61. 

Empty;  emptuB,  from  emo,  to  bay  ; 
bought  out ;  technically  a  cask 
from  which  the  contents  have 
been  abstracted. 

Empyreum-iXtio ;  Iv,  in,  irvp,  fire ; 
tasting  as  if  burnt,  263.  484. 

Entut ;  all  of  one  quality,  163. 483. 

Equator-ial ;  cBquo,  to  make  equal ; 
an  imaginary  plane,  dividing  the 
earth,  &c.,  into  north  and  south, 
334.  338. 

Equinoxet ;  ceqwui,  equal,  hoc, night; 
time  of  equal  day  and  night,  362. 
366. 

EremaoautiM4ieal ;  333.  d,  389.  399; 
see  408.  422.  432.  499. 

Ether-eal-iae ;  properly  pure  air; 
from  cBtker,  the  region  of  the 
sky ;  a  volatile  liquor,  trans- 
parent, colourless,  fragrant,  pun- 
gent, and  Ught,  boiling  at  98% 
or  in  vacuo  at  20^,  39 ;  read  in 
24  places. 

Euphony;     cv,    well,    and  ^wvJfy 
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sound;  an  agreeable  arrangement 

in  pronunciation,  48. 
Examm;    Lat.    signifies    a    flock, 

shoal,  or  swarm  ;  any  substance 

under  test  or  trial,  216. 
ExcrementUiout ;  ex  and  cr€morf  a 

thick  juice  from  barley  ;   sub- 
stance cast  out  by  fermenting, 

519. 
Ejtraet;   ex,   out,   and    trako,    to 

draw ;  any  thing  drawn  out,  3, 4; 

occurs  64  times. 
Extractive ;  same  roots,  27.  48. 395; 

see  also  58. 128. 

Fixada;  dimin.  of fan^  sediment; 
grated  potato,  35.  37-  38. 

FcecfdeneieM ;  resembling  faeouloy 
549. 

Farina-ceous ;  Lat.  flour,  dust,  27 ; 
found  in  34  places. 

Ferment;  fermento,  to  leaven  or 
make  Ihrht,  d.  388. 

F\rkin ;  T,;  nine  gallons,  or  quar- 
ter of  a  barrel. 

Flakes  or  jloeh ;  T, ;  albumen,  &c., 
53.  62. 127.  288.  295. 

Flange ;  T. ;  a  flat  rim  round  the 
end  of  a  tube,  to  secure  it  on  the 
outside  by  bolts  or  screws,  348. 

Flintt;  T,;  hard  unmalted  com, 
80;  see  98.  66.  175,176. 

Floeculent ;  Jtoeculus,  a  small  flock 
of  wool ;  containing  flakes,  291. 

Floor ;  T. ;  the  bottom  of  an  uten- 
sil ;  likewise  a  steeping  of  malt 
at  a  certain  stage  of  its  process, 
74.  96.  155.  261.  496. 

Flutk ;  T. ;  a  bright  brown  colour, 
peculiar  to  the  best  porter,  485. 

FA  or  caMiiJlower ;  T. ;  frothy  head. 

Fox;  T.;  a  very  foul  and  rank 
taste  and  odour  in  malt  liquor, 
284.  488. 

Frame ;  the  same  as  couch  ;  also 
as  75. 

Fret  im;  T,;  to  introduce  alien 
matter  during  fermentation,  509. 

Friable ;  friOf  to  crumble  or  break 
into  small  pieces ;  easy  of  sever- 
ance, 65.  96. 

Galvank-iftd ;  containing  the  prin- 
ciples discovered  by  Galvani  in 
relation  to  electricity,  307  ;  hcc 


modifications  at  320,  321.  387. 

460. 
Qda^n-cme-inng ;    gdatue^  frozen  ; 

a  hardened  jelly,  141.  151.  257. 

554.  556. 
Oelididng;  gduy  frost;  stiifenmg, 

321. 
GeologMd ;  yti^  the  earth  ;   Xoyoc, 

a  discourse  ;  describing  the  sub- 
stances forming  the  «irth,  109* 

114. 
G\U;  a  much  disputed  word,  d,  249. 
Glass;  T.;   isinglass  dissolved,  d, 

554,555. 
Glvten ;  commonly  glue  or  paste ; 

see  27.  29, 30.  34.  36,  37.  45—8. 

50.  55,  &c. ;  also  62.  65.  79.  81. 

86.  95.117.  146,147.  174.  201. 

205.  532.  549,  550,  &c. 
Glutin;   glutinum,  a  variation  of 

gluten ;   more  minutely   distin- 
guished at  46.  56.  or  444.  e,  553. 
Glutinotts;    containing  gluten,  41. 

43.  53.  195.  532.  553. 
Goods;   T.;  malt  wetted   in    the 

mash-tun,  145,  146 ;  refer  to  148. 

140. 153, 154.  178.  181, 182. 184. 

186.  191—194. 
Chains;  T, ;  goods  deprived  of  their 

juice,  185.   190.  192—196.  200. 

202,203.209.279.302. 
Graminous;  of  the  nature  of  grain, 

d.50. 
Gramme;    a  French  measure    of 

weight,  of  which  454  are  a  pound 

avoirdupois  British,  418. 
Granular-ation ;  granulum,  a  little 

grain ;  resembling  fine  sand,  63. 

304. 
GratimHer ;  gratis^  heavy,  and  me- 

tior,  to  measure,  d.  216. 
Gravity;  weight  of  wort  above  1000 

ounces  to  the  foot,  130.  188.  469. 
Grist;   contraction  of  grindest,  d. 

101  ;  ISother  pbMSes. 
Gum;    Lat.  gummis^   an  adhesive 

convertible  substance,  a.  40  ;  oc- 
curs in  30  pages  under  different 

circumstances. 
G}^ ;  the  quantity  brewed  from  a 

mashing  of  goods,  d,  189,  and 

28  other  places. 
Gypsum;   Lat.,  white  sulphate  of 

lime  or  plaster,  113 — 115.  118. 

122.  124. 
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HMomaial;  kAdcmadOy  a  week; 
occarrmg  weekly,  211. 

Hepatie ;  kepaty  the  liver  ;  applied 
to  thai  part,  125. 

Uemgom ;  U>  bix,  ywvta,  an  angle ; 
a  figure  with  oonBeqaently  as 
many  side}*,  324,  325. 

Hogtkead ;  T.;  a  barrel  and  a  half, 
16.  623.  625.  629.  64?.  663. 

Uofn  defined  and  described,  168. 
197;  see  also  16— 18. 

Hordein-oui ;  consisting  of  farina 
like  that  of  barley,  <i.  7  ;  21  dis- 
cuseionf 

Hunudine;  269—271.  273,274. 

Humut ;  Lat  moist  earth ;  decayed 
animal  and  vegetable  matter, 
395.  402. 

Huaoariet ;  Sax.  household  ser- 
vants, 10. 

HychnU ;  viiapy  water  ;  containing 
that  liquid  in  excess,  1 1 8. 421 .  427. 

Hydrogen;  an  ultimate  element, 
d.  S^ ;  mentioned  23  times  be- 
sides. 

Hydromder;  roots  given  above  ;  a 
water  measurer,  4;  see  also  131. 
215—217.  224.  283. 

Hygrometer;  vypoc,  humid,  soft, 
and  fitiTfip,  measure  ;  an  instru- 
ment to  measure  indications  of 
moisture,  602. 

Hyperbolical;  virfp,  above,  and 
paXXw,  to  throw  ;  overshot  or 
spoken  beyond  bounds,  333. 

Hyjpothem;  viro,  from,  by,  or  un- 
der, and  0if<rw,  to  place;  a  suppo- 
sition, 44.  164,  165.  39a  473. 
480.  488. 

Hyttrieon ;  sparging  porcupine ; 
named  at  190,  191.  194,  195. 
263.  281.  200—203.  d.  189. 

Impelui ;  in  and  peto,  to  require  ; 
motive,  force,  268. 

Inerement ;  in  and  ereteo ;  the  rate 
at  which  an  increase  graduates, 
318.366.369.310. 

Jndigenoui;  indigena,  not  from 
abroad ;  native,  243. 

InUgumeiUaryf  tegumentary ;  in  and 
tfgo,  to  cover,  wh.  legmen,  a  cover- 
ing ;  covering  in,  39.  56.  101. 
294. 

JuterteclioHal;  inter,  between,  and 


$eeoj  to  cut  off;  having  a  space 
between,  or  cut  across,  193. 

Intrineicaliiy ;  inter ,  in,  and  $eeOf 
on  the  inner  part ;  reality,  223. 

Iodine;  %ovy  a  violet;  a  4^mieal 
preparation  firom  kelp,  Ac,  34, 
36.40.110.130.172. 

liinglatt;  a  mercantile  gelatin,  d, 
564. 

leotkermal;  caroc,  equal,  and  Ocp^o^, 
heat ;  of  equal  temperature,  338, 
339.372. 

Jigger ;  T. ;  a  forone  pump  to  con- 
vey beer  from  uie  fermenting 
vessel  to  the  tun-barrels  or 
store- vat 

Keep  mtfe ;  T.;  to  prevent  the  burn- 
ing of  the  copper,  661. 

Kenid ;  Sax.  dimin.  of  com ;  the 
substance  within  the  shell,  d.  60, 
61;  see  66.  68.  72,73.76.  81,82. 
86.  97, 98.  100. 

Kilderkin;  T, ;  half  a  barrel,  16, 16. 

Kilogramme;  a  French  weight,  of 
which  38  make  84  pounds,  Bri- 
tish avoirdupois,  270.  418. 

Kleber ;  a  Gennan  term  for  glutln, 
444,  446. 

Lag ;  the  channel  at  the  bottom  oi 
a  copper,  496. 

Length;  T,;  quantity  brewed,  212. 
214;  also  at  189.  229.  485. 

lAquor ;  water  ready  to  brew  fiMm, 
23;  20  other  instances. 

LegerdemoAn;  Fr.,  sleight  of  hand, 
289. 

Legument ;  Lat,  all  kinds  of  pulse,  5. 

Lexieograpker ;  Xc^tcoy,  a  vocabu- 
lary, ypa^,  to  write  ;  a  maker 
of  dictionaries,  8. 

Ligneoui ;  lignum,  wood ;  containing 
woody  matter,  316. 

lAgnine;  the  matter  of  wood,  206. 

Litmui;  T.;  a  cheap  blue,  63.  127- 

Literieg;  Fr.livrer;  an  allowance 
or  hire,  15. 

Looner;  T. ;  a  Scotch  term  Ibra  re- 
taUer,  483. 

Louvret;  T.;  malthouse  and  brew- 
house  blinds,  13.  343. 

Lupuliney  266. 292. 315. 548.  d.  844. 

LtUean;  hUeuSf  pale  yellow,  wh. 
UUeum,  yolk  of  egg»  27 1. 
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Lymph ;  lymphOy  water ;  the  matter 

of  inoculation,  280.  412. 
Lymphine  ;  yielding  lymph,  5. 

MaeeraU-4ioH ;  maoero,  to  soften  by 
steeping,  42.  63.  00.  124.  143. 

Maynnuy-n ;  nayvfiina,  from  fiay- 
vift,  loadstone  ;  from  a  property 
which  it  has  been  supposed  to 
possess,  66.  109.  112.  116-118. 
126. 128. 130.  260.  660. 

MaU-uu-ing;  T.;  10.  36.  47.  64. 
63.  d.l2;   occurs  in  32  other 


Manhole;  T. ;  a  hole  large  enough 
to  admit  a  man,  464.  469  630. 

MampulaU-ion'ing ;  manifmlutf  a 
handful ;  to  pass  through  the 
hand,  66.  166. 177. 427. 486. 612. 

Mantdthdf  or  piece;  Old  Fr.,  work 
raised  before  a  chimney  to  con- 
ceal it;  shelf  over  a  firepUce, 
211.  413. 

Mtuh-ing ;  any  infusion  of  goods  in 
liquor,  or  the  mode  of  using 
them,  12.  20,  21.  23.  69.  70.  139. 
163.169.(1.11. 

Matrioulate ;  dimin.  of  mater,  mo- 
ther; a  collegiate  term  to  ex- 
press progress  in  education,  19. 

Jtfadbiai ;  T, ;  flat  and  insipid,  142. 
178.  433. 

Mead;  Old  Eng^h  for  meadow; 
a  liquor  prepared  firom  honey, 
9—11.13.287.492. 

Medieamentoui ;  miedicamen,  inward 
or  outward  medicine  ;  cordial, 
healing,  dispelling  pain,  615. 

MeU4y»'nem;  freedom  from  harsh- 
ness of  taste,  146.  628.  d,  606. 

Mendnmm  ;  mentie,  a  month,  ftmo, 
to  flow.  In  its  Latin  application 
this  word  signifles  ''a  monthly 
allowance  for  maintenance,"  and, 
as  the  repreeentatiye  of  plain 
waUTy  is  grievously  and  irregu- 
larly misapplied,  106.  336.  666. 

MephUie ;  mephkisy  a  damp  or  foul 
gaseous  smell,  69.  80. 


Meridian;  m«fii», middle,  diee,  day; 
an  imaginary  great  circle  encom- 
passing the  earth  over-head,  di- 
rectly north  and  south,  338. 
379. 

MeUmorphoeit ;  fUTa,  tram,  pass- 
ing over,  fiop^ii,  form  ;  a  trans- 
formation, 146.  167,  168.  404. 
427. 

Metheglin;  fudv,  wine,  '^fXaw,  to 
laugh  ;  the  cheering  drmk  of  the 
ancient  bards,  287.    See  Mead, 

MiUemetre;  a  French  measure  of 
length,  306  of  which  are  an  Eng- 
lish foot ;  compounded  of  milEe, 
a  thousand,  and  metiri,  to  mea- 
sure ;  a  1000th  of  a  metre,  or 
of  3  feet  3-34426  in.  417  *. 

Mobile;  Lat  molAlis,  movable,  161. 

Mobility ;  movablenees^  activity, 
148. 

Monopoly;  ftovocy  alone,  iroXv^, 
much  ;  engrossing  a  commodity 
by  one  person  to  sell  it  dear ; 
various  inflections  at  38.  90.  122. 
224.226.484.620.622. 

Muoilage;  mueeo,  to  be  flat  or  to 
abound  with  dregs,  <i.  41 ;  va- 
riously applied  62  times.  Castle's 
Lexicon  defines  mucilage  a  simple 
solution  of  gum  in  water,  thick 
and  adhesive. 

Mueiloffinout ;  consisting  of  muci- 
lage, 20  applications,  37  to  632. 

Mucous ;  mucus,  slimy,  37. 

Multifarious;  muUus,  much,  fori, 
for  ;  in  many  ways,  144. 

Muriate ;  muria,  brine  or  pickle ; 
a  liquid  salt,  particularly  volatile 
and  brackish,  incombustible,  and 
little  subject  to  the  action  of  flre, 
107,108;  see  more  at  111.  114. 
116.  117.  126.  128—130.  660. 

Muriatic;  creating  a  muriate,  117. 
127, 12& 

Must;  wort  under  fermentation, 
d.  249 ;  appears  12  times  else- 
where :  also  a  foul  earthy  odour, 
646. 


*  This  was  taken  from  the  Englishman's  Almanack  for  1846,  which 
states  that  a  metre  is  3  ft.  3*371  inches,  92  metres  100  yards,  and  305 
millemetres  a  foot,  which  results  do  not  agree ;  for  as  306  I  III  1000 ; 
\2J|p=fp  =  3  ft.  3*34426  in. : :  92000  :  3*0164  ft.  =  3  ft.  -1968  of  an 
inch  ;  or  it  is  39*34426  x  92=36*1967  inches. 
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Nappy ;  T, ;  producing  sleep,  495. 

Narcciie ;  vapKii,  torpor,  lethargy ; 
producing  numbness,  244.  403. 

Neetar-eous ;  neetar,  438 ;  in  ni}rtho- 
logy,  the  drink  of  the  gods ;  deli- 
cious, 9. 263.  438. 

Neetarwm ;  same  root ;  in  hops, 
256.  <i.648. 

Nacienee ;  ne^  not,  «eto,  to  know ; 
ignorance,  132. 

NiooHin;  niooiioMa  UJbacumy  to- 
bacco ;  from  vicaM,  to  overcome ; 
essence  of  tobacco,  239. 

Nitrate ;  mtnany  saltpetre;  aetystal 
salt  capable  of  supporting  com- 
bustion, and  furnishing,  by  the 
action  of  fire,  oxygen  gas  mixed 
with  azote.  111.  127--129. 

Note — Carbonates,  muriates,  and 
nitrates,  are  sereraUy  formed  by 
the  combination  of  carbonic,  mu- 
riatic, or  nitric  acid,  witii  an 
alkaline,  earthy,  or  metallic  base, 
and  each  has  three  classes  ac- 
cordingly. 

Nitroijen ;  one  of  the  ultimate  ele- 
ments, d.  29;  appears  with  its 
derivatives  21  times. 

Nitroui ;  containing  nitre,  128. 

NozzU  ;  T. ;  a  short  spout,  644. 

Nude;  aiMiiM, naked,  90. 

()ar;  T,;  an  implement  formeriy 
used  to  stir  the  goods  in  the 
liquor,  140.  144. 

0(ut ;  7\  ;  a  kiln  for  diying  hops, 
264.  273. 

Oil ;  Lat.  oUa,  an  olive  tree  or  its 
fruit,  wh.  oUosuSy  full  of  oily  sub- 
stance ;  an  adhesive  slippery 
liquid,  28,29.  39.  41,42.  60.  58. 
66.  92,  93.  178.  198—200.  247. 
269.  560.  559. 

—  essential;  271.292. 
—fat;  60,51. 
—fixed;  49. 

—  olive;  633. 

—  TolatiU;  49. 265.  257.  269, 260. 
iHeaginofU ;  olea  and  gipno,  to  pro- 
duce ;  yielding  oil,  241. 

Ol/actory;  oleo^  to  smell,  andfaeio, 
to  make,  do,  or  cause ;  having 
the  sense  of  smelling,  283. 

On ;  T. ;  charged  with  liquid  mat- 
ter, 315. 


Outead ;  T. ;  increase  of  bulk,  83, 

84.  97. 
Oxygen ;  an  ultimate  dement,  <L  29; 

repeated  in  52  instances. 
Oxygenated;  supplied  with  oxygen, 

192. 

Panifioation;  jMiii^  bread,  andjCo, 
to  be  made  ;  bread-baking,  41 1. 

Paragon;  wapa^  beyond,  besides; 
ayw,  to  lead ;  one  who  excels  all 
others,  123. 

PiwalUlop^fedon  ;  wafl€^near,  «X- 
Xi|Xii>v,  one  another,  ircirrw,  to 
&11  together  or  lie  along ;  a  solid 
with  six  plane  surfaces,  having 
each  pair  parallel  or  equidistant 
at  eveiy  point,  456. 

Paraiyted;  irapa  and  Xtw,  to 
loosen  ;  debilitated  in  nerve,  SQL 
294. 

Parentkyma ;  irapa,  cv,  and  x^^toc, 
juice  or  sap,  from  xvm,  to  shed 
or  diffuse ;  a  juicy  inner  skin,  6L 

Party-gyle ;  T. ;  a  mixture  or  divi- 
sion of  brewings,  162.  186.  J  89. 

Peepskow ;  T. ;  a  childish  amusing 
spectacle,  141. 

Percolate;  per,  through,  and  cola, 
to  cleanse  or  strain  ;  to  drop 
through,  22. 182. 

Peripat^ieal ;  ircpc,  round  about, 
waritt,  to  tread  ;  travelling  in  a 
circle,  24. 

Penneates;  per  and  meo,  to  go  or 
pass  ;  to  pass  through  ;  imper- 
meable, 89.  120. 

Petal;  Gr.  irtraXov,  a  leaf,  from 
vtrau,  to  extend  ;  the  leaf  of  a 
blossom,  266,  257. 

Petroleum ;  irtrpoq,  a  rock,  or  stone, 
and  oiXa,  perished ;  a  kind  of 
mineral  pitch  used  by  japannors, 
257. 

Phenomgnei,  pi.  of  plhemomemon; 
Latvia,  to  exhibit,  and  /uvw,  to 
remain ;  observed  appearances, 
63.167.333. 

Pkilotopkid;  ^iXoc»  a  friend,  tfo^- 
riyc,  a  skilful  workman,  from 
ao^M,  wisdom  ;  an  irony,  imply- 
ing an  ignorant  pretender  to  phi- 
losophy, 297. 

Philotopher ;  same  roots,  and  Sax. 
wer,  a  man  ;  a  lover  of  wisdom  ; 
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435  ;  see  also  19.  40. 62. 108. 135. 
166.  435. 

PkUoiophical ;  dependent  on  philo- 
sophy, 80.  205.  219.  399.  486. 

PkUotophjf ;  love  of  wiisdom,  2.  19. 
29.  78-  165.  219.  280.  336. 

Photpkate ;  a  salt  formed  by  phos- 
phoric acid  with  a  base  as  before. 
The  phosphates  are  crystalliBable, 
fixed,  fusible,  yitrifiable,  phos- 
phorescent, and  soluble  in  nitric 
acid  without  effervescing,  but  are 
not  decomposable  by  charcoal, 
28. 46.  50.  67,  58.  63.  92.  117. 
285.  293. 

Piece;  T, ;  a  quantity  of  malt  col- 
lected on  a  floor,  74. 76. 78. 

Pirated ;  pkata,  a  robber ;  stolen, 
206.  259. 

PUeh;  T,;  to  put  yeast  to  wort, 
284 ;  see  114. 212.  370.  393.  437. 
440.  472, 473.  520. 

Plant ;  T. ;  arrangement  of  utensils 
in  the  brewery,  150.  192.  516. 
549. 

Plumida;  Lat.  a  little  feather  ;  first 
shoot  in  vegetation,  45.  47.  65. 
81.96,97. 

Ph4)§fkorie;  producing  phosphorus, 
127.250. 

Ponto ;  T. ;  a  small  secondary  fer- 
menting vessel,  346,  347.  438. 
461. 

PorUr;  potto,  to  carry,  d,  483; 
see  133.  182.  253.  482.  517.  524. 
527. 

PorUr  mait;  bhick  malt,  41.  90. 
100.  496.  500.  582. 

PodMlate;  poet,  after,  dimin.  gives 
poettUo,  to  require  ;  that  which 
we  admit  can  be  done,  539. 

Potabie'€Uion ;  poto,  to  drink  ;  that 
which  a  person  may  drink,  19. 
238.600. 

Prtewitate-ioH-ant ;  prw,  before, 
and  caput,  the  head ;  originally 
headlong.  To  throw  doiKu,  ap- 
plied in  27  places,  34  to  557. 

Prime ;  primut,  first ;  of  the  best 
quality,  480.  628.  550. 

Problem ;  irpofiXfifia,  from  wpo  and 
fiaXXia,  to  cast ;  a  performance 
proposed,  269. 432. 

Propatfotor-iion ;  wpowae,  the 
whole,  from    wpo,  before,    and 


iracy  all,  to  which  is  added  o^, 
to  act ;  that  acts  so  as  to  pro- 
duce, 542. 

Prot^;  Proteus,  a  sea-god,  who 
could  transform  himself  into  any 
shape ;  changeable,  419. 

Pseudo  (brewers);  ^tvdut,  to  de- 
ceive ;  mere  pretenders,  310. 

PulverMlent ;  dimin.  of  pidvero,  to 
dust  over;  consisting  m  a  fine 
dust,  239.  271. 

Pyrometrieai ;  irvp,  fire,  and  fcc* 
rpov,  measure  ;  employed  to  as- 
certain the  heat  of  fire,  323. 

Book;  T, ;  to  draw  off  beer  from  a 
vat  or  cask,  437.  521.  530.  533. 
534.  547. 

BaekerAng;  547.  550, 551.  556. 

Badiating ;  roidio,  to  emit  rays  ; 
dispersing  influence,  22. 265. 

Badiele ;  dimin.  of  radix,  root,  65. 
74.  81.  91. 

R^rigerate-tor'tum ;  re,  again,  fii- 
geo,  to  make  cold ;  to  reduce  tem- 
perature, 105.  336.  344—366; 
also  at  385.  430.  451.  471.  604 
516. 

Rmu;  T.;  the  guidance  of  those  em- 
ployed in  the  brewery,  123.  561. 

B^olenitkment ;  re,  again,  plerto,  to 
fill,  530, 531. 

BeeiH-ous;  retina,  an  exuding  gum; 
twenty-one  applications,  50. 569. 

Betrogrettive ;  retro,  backward,  j^ro- 
dior,  greetuif  to  walk,  going  back, 
629. 

Betum  wort;  T.;  a  weak  wort 
blended  with  the  following  mash, 
186.  188.  1  96.  200.  248.  901. 
665. 

Bope-itiets ;  T, ;  a  viscid  substance 
m  beer,  632, 633. 

Bound ;  T. ;  a  cylindrical  ferment- 
ing tun,  434.  453. 

Bouee ;  T,  ;  to  agitate  briskly,  633. 
648.566. 

Bute ;  7;  a  peculiar  species  of  oar. 

ScHxkarifiC'Jier'ed ;  eaeekarum  and 
Jio;  producing  sugar,  36.  147. 
See  further,  61.  158.  553.  101. 

tkieekarine ;  consisting  of  sugar,  33 
times  repeated,  4.  6.  26.  31,  &.c. 

iSaeckfuiec-ing-ation;  convcnioniuto 
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sacchanim,  146. 165 ;  modified  iu 

13  other  places. 
SaeekaromOer;  taoekarurHy  melior,  to 

measure,  or  set  out,  28  repeti- 
tions, 8i3  to  476.  60. 
Saeehcurometr^-etrieal'€trian$ ;    210. 

214.  216.  222.   227.  229,    230. 

233.301. 
SofOeharum;    sugar  in  fluidity,   d, 

32  ;  repeated  55  times. 
SctoeharuM  of  rye,  45. 
Bc^e !  T. ;  a  place  of  preserration, 

455.  459. 
Saline ;  $al,  salt ;  containing  salts, 

107. 115. 12a  125. 130. 132.  285. 
Sdenite;  ideMtet,  an  Arabian  stone, 

becoming  more  or  less  white  as 

the  moon  fills  or  wanes,  identified 

as  a  species  of  gypsum,  113. 
Serial ;    «eri«i,    connected    order ; 

proceeding    by   a  regukr   law, 

223. 
Setquiearbonate ;    aetqui,     half    as 

much  added,  and  carbo  ;  a  com- 
mon carbonate  further  digested, 

130. 
Set ;  T. ;  to  become  pasty,  like  dis- 
solved starch  or  sago,  22.  41.  52. 

100.  141.494. 
Set  tap;   T,;  to  turn  a  cock,  that 

the  liquid    may  flow  through  it, 

20, 181. 190.  261,  262.  291. 
Shive ;  T. ;  a  wooden  bung,  usually 

cut  level  with  the  surface  of  the 

cask,  521. 
SiccouM-^y;    tiectts,  dry;    iiecUoi, 

dryness,  207.  316. 
Silent;  T. ;  unemployed,  312. 
SUica;  silec,  flinty  107.   HO.  395. 

417. 
Singlings ;  T, ;  foul  and  weak  liquor 

from  a  still,  426. 
Sladc,  or  dacken;  T, ;  to  diminish 

heat. 
Sleepers;  T. ;   com  that  will    not 

germinate  freely  into  malt. 
Sdaniny  essence  of  potato,  d,  36.  38. 
SolMicet ;  sol,  the  sun,  tto,  to  stand  ; 

when  the  days  are  longest  or 

shortest,  362. 
SophittioaUd;  ao^rtiQ,  a  deceiver ; 

disguised  by  fraud,  241. 
Sparge;  to  sprinkle,  161.  181, 182. 

494,  495.  <t.  189. 
Sparnon;  act  of  sprinkliDg,200. 263. 


Speoifio  gravity ;  »pedo,  to  view,  and 
fo ;  with  gravis,  d,  214,  absolute 
weight,  39.  122.  130.  235.  2J6  ; 
mentioned  19  times  more. 

spigot ;  spioo,  to  sharpen  ;  a  plug 
used  to  stop  an  orifice  in  a  ves- 
sel, 350. 

Spin ;  T, ;  to  obtain  too  much 
lei^rth,  485. 

Spitntude ;  tpiisut,  thick,  clanuny  ; 
clogginess,  170. 

Spumous ;  spumo,  to  foam ;  exhibit- 
ing froth,  484. 

Square ;  T. ;  a.  four,  equal  sided  and 
equiangnlar  prismatic  vessel, 
354.  434.  439.  520.  552. 

Starch ;  Sax.  stare,  stiff;  a  stiff  sub- 
stance produced  from  fiemna,  a. 
39,  40  ;  convertible  into  saocfaa- 
rum,  d.  34 ;  named  in  58  occur- 
rences. 

Start ;  T. ;  to  run  from  one  vessel 
into  another. 

Starting  back ;  T. ;  a  vessel  to  re- 
ceive beer  when  running  from 
the  fermenting  tuns. 

Steely ;  T, ;  hard,  so  as  not  to  submit 
to  solution,  67.  86.  176. 

Steqfh-water,  or  liquor ;  T. ;  that  in 
which  barley  has  been  steeped 
for  malting,  45.  65.  71,  72.  517. 

StUlion;  T.;  a  trough  to  catch  the 
overflowings  from  fermenting 
casks,  438.  540. 

Stingo  ;  T. ;  containing  sting  or  pun- 
gency, 253,  480. 

Stinker;  T.;  an  offensively  foul 
cask,  537. 

Stoker;  T,;  the  workman  at  the 
fire,  210.  265.  442. 

Store ;  T, ;  stock  kept  on  hand,  71. 
88.  173.  312.  386  390.  434.  468. 
530. 531  ;  also  a  Scotch  term  for 
barm. 

Stout ;  T. ;  strong  superior  porter, 
70.  495.  513.  514.  d.  486. 

Stratification;  stratum,  a  bed  of 
thickness,  or  layer,  and  fio ;  form- 
ation of  the  earth  into  succes- 
sive beds  of  materials  one  above 
another,  108. 

Stria,  or  strombile ;  T. ;  the  stalk  on 
which  the  hop  flower  grows,  257- 

Suhoarbonate ;  sub,  under,  and  car- 
bo;  BO  called  from  some  of  the 
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elements  uniting  with  other  sub- 
Btanoee  instead  of  the  carbonate, 
J 12. 

SMbmarine ;  tub  and  mare,  the  sea  ; 
acting  in  the  water,  44S, 

Smkmergei ;  tub  and  mergo^  to  duck 
or  sink  ;  sunk  in  water,  22. 

SueeimOU ;  tuodno  ;  tub  and  cano, 
to  sing  under,  128. 

Succulent;  ikmm,  juice, juicy, 65. 

Sulky;   T.;   heavy  in  appearance,  I 
495. 

SulphaUy  tulpkur,  brimstone  ;  a  salt 
formed  by  uniting  sulphuric  acid 
with  an  idkali,  earth,  or  oxide  of 
metal.  A  perfectly  but  not  over^ 
saturated  base  is  termed  neutral, 
as  sulphate,  phosphate,  &c. ;  but 
if  the  add  is  more  than  sufficient, 
the  term  tuper  is  prefixed,  but 
with  a  predominant  base  it  is 
called  a  tub  taUy  46.  5?.  107. 559. 
See  also  109,  110. 113,  114.  140. 
143.538.542. 

Sulpkurio ;  consisting  of  sulphur  ; 
chiefly  applied  to  the  acid, 
which  is  mentioned  18  times. 
See  34  41.  534.  536.  555.  559. 

Sulpkurout  ;  containing  sulphur, 
125.  128.  240.  399.  432.  559. 

Superiatiw;  tuper,  above,  and  IcUmm, 
supine  of  fero,  to  sustain  ;  in  the 
highest  degree,  47. 

SurnptUioutly;  tub,  under,  and  repo, 
to  creep  as  a  serpent  does  ;  done 
in  a  chmdestine  or  sneaking  man- 
ner, 241.  507. 

Synoptit ;  ovv,  with,  wff,  the  eye  ; 
an  abstract  view,  228. 

SynthetU ;  cw,  and  Oqirw,  to  place  ; 
the  art  of  construction  ;  the  re- 
verse of  analysis,  which  is  the 
science  of  separation  or  demon- 
stration, 93. 

TaeUe;  T,;  appendages  to  ma- 
chinery, 346. 

Tangential ;  tango,  to  touch  ;  form- 
ing a  tangent,  338. 
Tannin ;  T. ;  an  astringent  prin- 
ciple in  certain  vegetables,  which 
has  the  power  of  tanning  hides, 
27.  30.  34.  43.  48.  55.  260.  262. 
402.  541. 

Tegumentary ;  see  t^tpgument,  30. 


Tarieily ;  teter,  foul ;  offensive 
smell,  121. 

Thermomster;  Of^/ioc,  heat,  ficrpov, 
measure  ;  an  instrument  to  as- 
certain temperature,  329 — 349. 
The  word  occurs  35  times. 

ThemwrnetriC'try;  relating  to  the 
use  of  the  thermometer,  327. 
331,  322. 

Thinner ;  T, ;  made  poorer,  485. 

Thread ;  T  ;  one  of  several  kinds 
intermixed,  483  ;  also  an  adhe- 
sive substance  drawn  into  a  line, 
41.  52. 

Through;  T,;  heated  throughout, 
156. 

Tiitue ;  rir  oivw,  to  stretch  out ;  an 
exceedingly  fine  tbin  flat  solid 
substance,  35,  554. 

The  trade ;  T. ;  that  of  brewer,  2. 

197.  301.  336.  450.  561. 
Trader ;  T. ;  a  dealer  in  excisable 

articles,  91.  142.  153.  165.  196. 

198.  280. 
Trantmute-ant-ation ;  trant,  beyond ; 

muto,  to  change;  thorough 
change,  5.  91. 96.  137.  1^2,  143. 
147. 157.  170.  171.  344.  413. 431. 
469. 

TrtturaUd;  tritura,  pounding,  rub- 
bing, or  grinding,  from  tero,  tri- 
turn,  to  bruise,  crumble,  or  wear, 
62. 

Tun;  T;  a  mashing  or  fermenting 
vessel,  23.  140.  145  153,  154, 
181,  182.  190-192.  427.  449. 
452.  464.  467.  494.  529. 

Turbid-Uy;  turba,  a  variety;  a 
mixed  muddiness,  143.  I7I.  289. 
414.  431.  452.  553. 

7\ini  over  or  under ;  T ;  to  let  in 
fresh  liquor  at  the  top  or  bottom, 
299.303. 

Turn  out;  to  remove  wort,  549. 

Turn  on  or  <f;  to  open  or  dose  a 
tap,  552. 


UwbeUiferouM ;  umbella,  a  round 
tuft,/«ro,  to  bear  ;  having  flowers 
ooUected  in  clusters,  as  yarrow, 
parsnip,  chervil,  carrot,  615,  &c. 

Underbaek ;  T. ;  a  back  placed  be- 
low a  mash-tun  to  receive  raw 
worts,  261,  262.  264.  290.  303. 

Uientil ;  ntentile,  any  tool  or  iraple- 
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ment,  from  utoTy  to  use  ;  any 
vessel  employed  in  the  brewery, 
139.  264.  307.  309.  316.  458. 535. 

VahtUariy ;  ralwe,  gates  or  doors 
which  close  by  pressure  ;  as  if 
containing  little  valves,  68. 

Vai ;  T. ;  a  fermenting  or  store  ves- 
sel, 552,  553  ;  found  in  23  other 
positions. 

Vatting;  depositing  in  a  vat  for 
store,  513. 

Vent ;  «0fititf,  wind  or  air ;  an  ori- 
fice for  the  escape  of  gases,  or  to 
admit  air,  514. 

Vinotu ;  «t»iifn,  wine  or  spirit ; 
containing  spirit  of  wine  ;  occurs 
in  29  instances.  See  11.  557, 558. 

VinotUy ;  the  vinous  state,  528. 

Vinu;  any  thing  strong ;  from  m, 
force  ;  venomous  matter,  316. 
411,  412. 

VolatUe;  flying  off,  28.  49.  557. 
558.  d.  52  ;  of  freq[uent  occur- 
raice. 

VolaiUUy ;  inclination  to  escape, 
92.  424. 


Volwfte ;  wUanen^  a  wave,  or  fold- 
ing, from  wIto,  to  roll ;  the 
quantity  collected,  151.  158.  179. 
464. 

Wcute ;  r. ;  loss  of  property  by  mis- 
management, 84.  454. 

Windoake  ;  T. ;  a  dry  brown  cnist, 
257. 

Work ;  T. ;  to  ferment^  12.  30.  140. 
157.  161.  212. 

Wort ;  T. ;  unfermented  extract  of 
malt,  fl.  12 ;  38  various  applica- 
tions. 

Yecut ;  T. ;  any  kind  of  ferment, 
d.  393.  See  19. 70.  174. 310. 347. 
413.  440.  445.  514.  518.  556. 
557. 

Zein ;  ^cia,  Jar,  any  kind  of  com 
or  flour,  with /oruia,  27.  52. 

Zmome;  Zw,  to  seek,  fiwfios,  » 
blemish  ;  the  interior  substance 
of  starch,  or  anik/in,  found  only 
by  breaking  the  shell,  52. 
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25  Chas.  I. ;  246. 

1  Geo.  III.;  506. 
53  6eo.  III.  e.  156;  221. 
56  Geo.  III.  c.  156,  Sec, ;  491. 
58  Geo.  III.;  217* 


!    4  Geo.  IV.  e.  94 ;  221. 
I    5  Geo.  IV.  c.  74 ;  2151. 
I     1  Vic.  c.  49;73. 
3  Vic.  c.  17 ;  274. 


INDEX  TO  ANALYSIS. 


Acetic  mcid  and  alcohol,  474. 
Albumen,  57. 
Alcohol,  421.  470.  476. 
Aldehyde,  &c.,  422.  470. 
Atmospheric  air,  293. 
Barley  meal,  92.  285. 
Barm,  395. 
Beana,  55. 
Barton  water,  116. 
Carbonic  add,  477- 
Gelatin,  554. 
Gluten,  43.  46.  57. 
Grain  and  pulse,  28. 
Gums,  40. 
Honey,  95. 


Hordein,  63,  64. 
Isinglaas,  553. 

Kentish  water,  1 11, 1 12.  126. 
Mais  or  maize,  52. 
Peas,  462. 

Principles  of  malt,  94. 
Shannon  water,  109, 110. 
Starch,  39.  95. 

of  malt,  63. 

Sugar,  or  saccharum,  33.  477* 

of  grapes,  95. 

Sulphate  of  lime,  114.  122. 
Water,  126. 
Wheat,  46. 
gluten,  397. 


INDEX   TO  AUTHORITIES  QUOTED 
OR  DIRECTLY  REFERRED  TO. 


Animal  Physiology,  42.  44. 
Annales  de  Chimie,  179.  397.  467. 
Annals  of  Philosophy,  51.  127. 
Bate's  Prospectus,  224. 
Baverstock's  Hydrometrical  Obser- 

Tations,&c.,  161.  167.  211.  231. 

247.  297. 
Bell's  Geography,  311. 
Bischoff 's  Researches,  365. 
BUck's  Brewing,  184. 


Brewer's  Annual,  5 — 8.  276,  277. 
Caesar's  Commentaries,  9. 
Gary's  Chemistry,  127. 
Chambers's  Information,  388.  47<>- 
Chemist,  periodical,  381.  413. 
Cobbett's  Register,  232. 
CreU's  Annals,  396. 
Diosoorides,  31. 
Domesday  Survey,  13.  100. 
Domestic  Life  in  Eiigbuid,  10. 
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DoDOTan  on  Brewing,  101.  473- 

Economist,  274. 

Euterpe,  by  Herodotus,  7. 

Forceps,  328.  397. 

Gallery  of  Nature  and  Art,  366. 

Gehlen*B  Journal,  G4. 

Genesis,  6. 

Gentleman's  Diary,  329.  343. 

Ham's  Tlieory  and  Practice,  38. 

106. 
Hayman  on  Brewinf(,  299. 
Heber's  Encydopeedia,  267. 386. 
Herschel  on  Natural  Philosophy,  19. 
Holinshed's  History,  antiq.,  18. 
Hutton's  Mathematical  Dictionary, 

364.  367. 
Journal  de  Physique,  107.  429. 
Journal  of  Science,  27. 
Journal,  Schweigger's,  146.  174. 
Lance's  Hop-farmer,  17.  248.  253. 
Lardner's  Cyclopaedia,  473.  47ft. 
Leighton's  Shropshire  Flora,  379. 
Liebig's  Chemical  Works,  44.  58, 

59.173.312.407—409.411. 
Londiniana,  16.  18. 
London  Companies,  15. 
Long's  Prospectus,  228. 
Lucan's  Poetry,  31. 
Magazine  of  Science,  40. 
Magna  Charta,  13. 
Mark  Lane  Express,  254. 


Manrras  on  Filtration,  120. 

Mechanics'  Magazine,  120.  271. 
334.  412.  505.  543. 

Museum  de  Naturel  Histoire,  50. 

Nine  writers  on  Brewing,  196— -201. 

Penny  Magazine,  374. 

Phillips's  GeolcM^,  364. 

Philosophical  Transactions,  219. 
365. 

Physical  Geography,  339—341.363. 

Pliuy'sNatural  History,  7, 8. 31. 34. 

Repertory  of  Arts,  154. 

Scottish  Ale-brewer,  144.  298. 

Scudamore  on  Water,  131. 

Shannon's  Brewing,  897* 

Theophrastus,  31. 

Thomson's  Cheiuical  Workis  8.  26. 
30.  219,  220.  476. 

Times  Newspaper,  375. 

Treasury,  Order  of  1823, 224. 

Treatise  on  Botany,  35. 

Brewing,  by  the  So- 
ciety for  diffusing  Useful  Know- 
ledge, 114.  467.  482.  489. 

Tu  quoque,  18. 

Turner's  Chemistry,  151.  479. 

Ure's  Dictionary,  152. 

Supplement  to  do.,  410.  505. 

Young  Brewer's  Monitor,  357. 370. 
393.400,40L 


INDEX  TO  LATINITIEa 


Ab  initio ;  from  tkt  eommewemciA^ 

176.  383. 
Aqua  pura ;  pwrt  water,  105. 

regia  ;  royal  itater,  127. 

Caeteris  paribus ;  on  equality  vith 

the  rot,  461. 
Criticula  ;  petty  ertttof,  359. 
Desideratum  ;  thing  witked  for,  5. 

180.  183. 
Essentia  bina ;  double  euenee,  90. 

490.  492.  506. 
Ex  parte  ;  from  one  tide,  294. 
Glomeramines ;  $mall  tpkeret,  409. 
Gummi  modo  candidum ;  dear,  in  \ 

^  manner  of  gum,  31.  | 


In  se ;  within  ittelf,  ATI' 

In  iota  \  in  the  whole,  294.  300. 

In  Tscuo  ;  in  wid  tpace,  158.  295. 

Ipse  dixit ;  himael/kai  taid,  548. 

Locus;  vlaee,  382. 

Lupo  salictazio  Germani  suam  oon- 

diunt  cerevisiam;   ^  Germane 

prepare  their  beer  with  a  bitter 

(plant)  fivm  the  wiUow  gronnde^ 

240. 
Maximum:  the  qreoMt,  36.  66. 131. 

137.  193.   363.   366.  370.  304. 

454.  500. 
Minimum  ;  ike  leaet,  131.  329.  366. 

454. 
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Minimi ;  a  drop,  425. 

ModuB  operandi ;  manner  of  work- 
ing, 380. 

Momentum ;  cause  of  motion,  190. 

Ne  plus  ultra ;  no  more  beyond,  101. 

Nidus  ;  a  nest,  hive,  ^,,  or  its  con- 
tents, 468. 

Nostra  ;  for  our  {benefit),  635. 

Per  annum ;  by  the  year,  188. 

Plus,  more ;  minus,  lea ;  474. 

Putus  coctus  ;  eooked  drink,  9. 

Primnm  mobile ;  moveakie  fintt  prin' 
ej^,  57.  471. 

Principinm ;  beginning,  21. 

Punctum  ;  a  point,  334. 

Quantum  ;  at  much  a$,  556. 


Quondam ;  in  ^me  wut,  202. 

Secale  corautum ;  homed  rye,  46. 

Seriatim  ;  by  eontinuatioti,  151. 

Sic  parvis  componere  magna  sole- 
bam  ;  thus  I  ufot  wont  to  compare 
great  things  with  email,  335. 

Stamen  ;  that  which  holds  fast,  550. 

Status ;  standing,  command,  230. 

Summum  bonum  ;  highest  good,  18. 
137. 

Ultimatum  ;  the  farthest  point,  107. 
478. 

Veto  ;  a  forbidding,  229. 

Vice  versA ;  by  changing  pla^x,  352. 

Zero ;  nothing,  235. 


INDEX  TO  SPECIFIC  GRAVITIES. 


Acetic  acid,  469.  479. 
Alcohol  and  ether,  468, 469. 
Carbonic  add  gas,  442. 
Chinaware,  323. 
Ether,  427- 
Felspathic  tile,  323. 
Gum,  39. 


Gypsum,  122, 

Saccharine  juice,  228.  231. 

Slate,  436. 

Stones,  322. 

Water,  130. 

Woods  and  metals,  318. 


INDEX  TO  TABLES. 


Apparent  gravities,  236. 
Attenuation  of  India  ale,  520. 
Burton  water,  116. 
Calcutta  imports,  524. 
Cosines  of  latitude,  364. 
Examples  of  brewings,  163. 
ExcaTations  for  level  heat,  373. 
Extract  by  Bate  and  Allan,  226. 
Gluten  and  albumen,  57. 
Hop  duties,  275. 

and  districts,  277- 

Imbibition  by  hops,  301. 
Maidstone  water.  111,  112. 
Malt  duties,  103,  104. 


Power  of  steam,  267. 
Reduction  of  gravity,  236. 
Refrigerating  water,  355,  350. 
Saccharine  productions,  168. 
Series  of  expansions,  235. 
Shannon  water,  109, 110. 
Specific  gravities  of  woods,  318. 
Starch  and  hordein,  63. 
Substances  analysed,  28. 
Temperature  at  Nine  Elms,  331 . 
Transmutation  of  malt,  94. 
Treatment  of  malt,  83. 
Water  tests,  127. 
Weight  of  solid  extract,  233. 
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Abstract  of  hop  duties,  VIII.  274 

'  -277. 

malt  do.,  III.  103, 104. 

Acetic  acid  and  alegar,  XVI.  470 

—474. 
Adulteration    by    dealers,    XVII. 

487,  488 ;  XVIII.  513. 
Advantages   of   potential    square, 

XIV.  436-440. 
Advice  on  boiling,  IX.  303. 
African  gummy  diet,  XVII.  510. 
Alcohol  annihilated,  XVI.  479. 
Aldehyde  described,  XIV.  422— 

425. 
analytically  considered, 

XVI.  468-470. 
Alkalies  and  lime  in  water,  IV.  111. 
Allan*s  saccharometer,  VII.  220 — 

233. 
Amalgamation   by   replenishment, 

XIX.  530. 

Anecdotes    illustrative    of   water, 

IV.  122—124. 
Antiboiling,  IX.  287, 288. 295, 296. 

299. 
Anti-ferments,  X.  309 ;  XV.  461 ; 

XX.  559. 

Apotheme  and  minor  properties  of 

plants,  II.  49. 
Appropriate  apparatus  for  vault, 

XII.  384. 
Assay  of  goods,  VI.  185. 
Atmosphere,    X.  293.  312;   XII. 

3C6. 
Atmospheric  mashing  data,  V.  145. 
Atoms  of  spirituosity,  XVI.  470. 

474. 
Attenuation  perfected,  $VI.  478. 
Australian  and  Canadian  taste  and 

climate,  XVIII.  512. 


Bags  and  bagging,  VIII.  258. 
Barley  examined    and    described, 

III.  62.65-71. 
Barm,  XIII.  300. 
Bate*s  saccharometer,    VII.  224. 

233. 
Bavarian  Udies,  VIII.  249. 

mode  of  cocking,  X.  311. 

fermentation,  XIII.  408 


—412. 

Benefits  of  attemperation,  V.  151. 
Bentleian    system    of   fermenting, 

XV.  456.  460. 
Bitter  examuied,  II.  48. 
Black  or  porter   malt.   III.    90; 

XVII.  495,  496. 
Blown  malt.  III.  89.  100;  XVII. 

485. 
Boiling  point,  XI.  328. 
Books  on  frauds,  XVII.  491—493. 

505. 
Bouchardat's  new  light,  XIII.  415 

—419. 
Brande's    lectui^es    on    ferments, 

Xin.397. 
Breweries,  I.  16. 
Brewer's  Lexicon,  XX.  563. 
British  temperature,  XL  329—331. 
malt,  cordials,  and  wines, 


XVI.  480. 
Brown  malt.  III.  88.  100. 

stout,  XVII.  486. 

Burton  water,  IV.  113—118. 

Calcutta  market  and  malt  liquor 
imiwrts,  XVIII.  521—525. 

Caloripuaoon,  XIL  385—387 ; 
XIV.  442. 

Carbonic  Mcid  gas  consideretl,  XIV. 
426.  439  ;  XV.  463—465. 
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Caromel,  XVII.  497,  498. 
Causes  of  testing  hops,  V 1 1 1 .  254  — 

267. 
perfection  in  ale,  X.  311, 

312. 
Caution  in  fermenting,  XIII.  389 

—394. 
Cellars  and  reservoirs,  XIX.  534. 
Character  of  albumen,  II.  56—58. 
Chemical  elements,  II.  29. 
Clarification  of  matured  beer,  XX. 

551. 
Commercial  comparisons,  V.  165 — 

172. 
Comparison  of  gauges,  YII.  226. 
fermenting  systems, 

XVI.  479. 
Composition  and  value  of  flakes, 

IX.  290—296. 
Concluding  apology,  XX.  560. 
Condition  in  hops,  VIII.  252. 
Conflicting  opinions  on  water,  IV. 

106. 
Constant     Temperature    Vault, 

XII.  862;  XV.  461. 
Constitution  of  malt,  1 1 1 .  91 . 
Constitutional    properties  of   beer 

and  porter,  XVII.  508, 509. 
Contrary    efTecta   in  femieutation, 

XVI.  466. 

Com  examined,  II.  45 — 53. 
Correctives  in  fermentation,  XV. 

461. 
Couching,  III.  73. 
Cover  to  potential  square,   XIV. 

439. 
Ci*camed  worts,  X.  313. 
Critical  renmrks,  I.  5.  10—17. 
Critique  on  Bentley,  XV.  456.  460. 
Cure  for  stubborn  beer,  XX.  559. 
Curious  customs,  I.  10.  13 — 15. 
facts  with  ferments,  XIII. 

406. 

Danger  of  new  opinions,  XII.  357- 

Davison  and  Symington's  cask  ap- 
paratus, XIX.  543—546. 

Deductions  from  new  theorem,  VII. 
237. 

Defective  mashing  plans,  V.  161, 
162. 

Derivations  of  brewing  words,  I. 
7~14. 

Destruction  of  diastase,  IX.  294  ; 

XVII.  500. 


Dicas's  saccharometer,  VII.  216. 
Dilution  of  wort,  VI.  103.  1S)5. 
Discoverv  of  diastase,  1.  4.  19. 
Distilling,  VIII.  259. 
Diversities  adjusted,  VI.  196.201. 
Division  of  gluten,  II.  46. 
Doctrine  of  expansions,  VII.  233. 
Double  squares,  XV.  455. 456.  458. 
Dring  and   Fage's  saccharometer, 

VII.  217. 
Dry  and  sweet  wines,  VIII,  241. 
Drying  malt,  III.  85—90. 
Dublin    brewers    and     materials, 

XVII.  498. 
Duties  and  altered  circumstances, 

XVII.  487. 

Earthen  coolers,  X.  321. 

East  India  pale  ale,  XVIII.  514. 

Economy  in  boiling,  IX.  286. 

Effects  of  low  temperature,  X. 
311,312. 

Egregious  errors  in  estimating  pro- 
duce, VII.  223— 227.  234. 

Eligibility  of  constant  tcm]>erature, 
XII.  367-374. 

English  excise  laws,  VII.  224. 

beer    laws,    XVII.    487. 

489—491. 

Essential  qualities  of  stout,  XVI 1 1 . 
512. 

Evidence  of  loss  in  boiling,  IX. 
282—286. 

Evils  of  boiling,  IX.  290.  204, 29r>. 
black  malt,  XVII.   4!»5— 


497. 

Examination  of   constituents,    1  i . 

25— 2». 
Examples  of  brewings,  V.    163  - 

165. 
Experiments  in  temperature,  XII. 

375—382. 
Extractive  examined,  11.  49. 

Faculty  deceived,  XVII.  510,  511. 
Fans  and  pipes,  XI.  344. 
Felspathic  Tile  Cooler,  X.  324. 
Fermenting  impetus  and  vehicle, 

XIII.  396. 
Filtering  mash,  VI.  192.  194. 
Filtration  of  water,  IV.  118— 120. 
Flakes  examined,  IX.  288. 
Flattening,  XX.  653. 
Floating  Racker,  XX.  .V»l. 
Flooring,  III.  74. 
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Food  and  parts  of  plants,  II.  35. 

44.  49.  56—58. 
Fownes     on     artificial     ferments, 

XIII.  412-415. 
Fox  taint,  X.  312, 313. 
Frande  in  hops,   VIII.  253.  255. 

267.  273. 
in  poller,  XVII.  487,  488. 

Galvanised  worts,    X.  320;    XV. 

460  ;  XVII.  495. 
General  principles  of  fermentation, 

XIII.  388-392. 
Genuine    London    porter,    XVII. 

493,  494. 
Gluten  examined,  II.  43 — 48. 
Good  article  in  hops,  VIII.  255, 

256 
Grains,  VI.  202.  205.  209.' 
Gravity  and  density,  VII.  214. 
Great  economy  in  time,  labour,  and 

fuel,  VI.  188—192. 
Gum  examined,  II.  39 — 41. 
Gypsum  water,  IV.  114—118. 

Hard  and  soft  water,  IV.  106.  108. 

112. 
Harvie's  close  gas  patent,  XV.  463. 
History  of  brewing,  I.  5 — 18. 

isinglass,  XX.  553. 

Home    consumption   of   pale   ale, 

XVIII.  511. 
HOP-CONVERTOR,   VIII.  281  ;    IX. 

282.   299.   302.  304;    X.  309; 

XVII.  503;  XVIII.  518. 
Hop-gruunds,  VIII.  250. 
Hop-nets  and  hopping  bags,  XX. 

549. 
Hopping  on  the  rack,  XX.  548. 
Hordein  examined.  III.  63, 64. 
Humuline  patent,  VIII.  269—272. 
Husk  examined,  II.  50 — 52. 
Hydrometics,  VII.  216. 
Hystricon,  VI.  190.  196. 

Ill  eflTects  of  heat,  XVI.  472—479. 
Imperial  act  of  parliament,  VII. 

218. 
Imposture  exposed,  VI.  205. 
Improvement  of  flavour,  IX.  296. 
Increased  profits  by  new  practice, 

V.  163.  175. 177.  180. 
Initial  heat  of  mash,  V.  138.  143, 

144. 
Introduction  of  the  subject,  I.  1. 


Introduction  and  use  of  hojts,  VII I . 

238-240. 
Inutility    of    dome    copjjers,     IX. 

298. 
Irish  poi-tcr,  XVII.  501. 

Kilns  in  variety.  III.  85. 

Legitimate  flavour  of  porter,  XVI  I. 

504. 
Locality  and  taste,  IV.  111.  13a 
of  utensils,  X.  309. 


London    porter    brewers,     XVI 1. 
486.  488. 

and  Dublin  houses,  XVII. 


498. 


porter    described,    XVII. 


502, 503. 

XXX,     XVn.603. 


Long's  saccharometer,  VII.  228 — 

233. 
Losses  by  imbibition  avoided,  IX. 

3QI 303. 

Lupuline,  VIII.  256—260. 
Lymphine  fermentation,  XIII.  41 1, 

412. 

Malt  mills,  rolls,  and  makers.  III. 
101,  102. 

Management,  VII.  210. 

Mashing  Attbhpbratob,  V.  147 — 
15L 

Masterman's  apparatus,  XI.  347. 

Medicinal  virtues  of  pale  ale,  XVI  I. 
510;  XVIU.  516. 

Metallic  coolers,  X.  318. 

Mineral  v^-aters,  IV.  124— 12& 

Misapplication  of  finings,  XX.  557. 

Misrepresentations  hy  copper- 
smiths, VI I L  2657 

Mould  in  barley  and  malt.  III.  69. 

Mucilage  examined,  II.  41 — 43. 

Name   and   character  of   alcohol, 

XIV.  420. 
Natural  cooling,  X.  306. 
Nature  of  wort,  II.  30. 

saccharum,  U.  30 — 33. 

superior  to  art,  XII.  360. 

'  of  gentle  fermentation,  XV. 

444. 
Necessity  of  alcohol,  II.  26. 
malting,  II.  61. 
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Necessity  of  chemical  knowledge, 
XX.  560. 

Nectarium,  VI IT.  266. 

New  mashins  system,  founded  on 
practice,  V.  153—161. 

universal  theorem  for  reduc- 
ing expansions,  VII.  237. 

London  mode  of  boiling,  TX. 

286. 

Non-acetous  antidote,  XIV.  432. 

Northern  brewers,  XV.  466.  469. 

Notes  on  refrigerators,  XI.  347. 

Oars  and  machines  for  mashing, 
V.  140. 

Oil  examined,  II.  49. 

Old  notions  on  brewing,  I.  4,  6. 

and    new  opinions    on    hops, 

VIII.  244. 

entire  defined,  XVI L  483. 

and  vatted  beer,  XIX.  527- 

Opiates,  X.  310. 

Opinions  and  tests,  XVI.  472 — 
474. 

Opposite  hopping  practices  scruti- 
nised, XX.  549. 

Organic  matter  in  water,  IV.  108 
—111.130;  V.  140. 

Origin,  history,  and  use  of  instru- 
ments, VII.  214.  216. 

,  name,  and  history  of  por- 
ter, XVII.  482. 

Original  and  correct  mode  of  fer- 
menting India  ale,  XVIII.  516. 
518. 

Pale  malt.  III.  87. 

beer,  XVII.  508. 

Party  gyles,  VI.  186,  187. 

Payne's  patent  for  preserving  tim- 
ber, XIX.  537. 

Peculiar  ethers,  XIV.  424. 

Perennial  standard,  XII.  369— 
373. 

Philosophical  doctrines  on  fer- 
ments, XIII.  384-401. 

Pitching  heats,  X.  310 ;  XIII.  406. 

Pneumatic  Life-protector,  XIV. 
441. 

Poet's  eulogium,  XX.  562. 

Poole's  patent,  HI.  89. 

Potential  Fermenting  Square, 
XIV,  434. 

Practice  in  boiling,  IX.  287- 

Prcscrvalion  of  alcohol,  IX.  288. 


Pressure  and  regulation  of  steam, 
VIII.  267. 

Prevention  of  acidity  in  wort,  VI. 
196.201;  IX.  290. 

Progi'ess  of  chemistry  with  brew- 
ers, V.  152. 

and  history  of  hop8,VIII. 

243—250. 

of  attenuation  in  India 


ale,  XVIII.  519. 
Proof    qualities  of   barm,    XIII. 

404—407. 
Pulse  examined,  II.  53 — 55. 
Purifying  and  steeping  barley,  III. 

71. 
Purport  and  progress  of   patent, 

1.  2,3. 

Quantity  and   quality  of  mashing 
materials,  V.  133—140.  153. 

hops  for 


India  ale,  XVIII.  517,  518. 

Racking,  XX.  547. 

Rain,  IV.  108—112. 

Recluse  fermenting,  XV.  450.  454. 

457—460. 
Recovering  damaged  malt.  III.  99. 
Recovery  of  malt  in  mash,  V.  176. 
Rectification    of  exports,  XVIII. 

514. 
Reduction  of  temperature,  XI.  326. 
Reflections,  admonitory,  V.  135 — 

138. 

on  boiling,  IX.  279. 

Regeneration  of  beer,  XIX.  531. 
Remarks  on  climate,  XI.  334—344. 
Remedy  suggested,  I.  23. 
for  ropinesB,  XIX.  632, 

533. 
Requisite  properties  of  refrigerator, 

XI.  345. 
Requisites  in  fermenting,  XV.  446. 
Resin  and  oil  of  malt,  HI.  92—94. 
Results  of  experiments,  and  reason- 
ings on  them,  XII.  382. 
mashing  experiments,  V. 

159,  160. 
Return  worts,  VI.  186—188.  196. 
Rivers  considered,  IV.  112. 

Saccharum  examined,  II.  30. 
Sidtin  water,  IV.  107- 
Schemes  and  failures,  I.  21 — 2JJ. 
Scotch  method  of  sparging,  VI.  184. 
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Scotch  excise  laws,  VII.  221. 

and  English  differences  in 

cooling,  X.  309. 

-frauds,  XVII.  489. 


Seeds  of  hops,  VIII.  256, 
Shannon  water,  IV.  109,  110. 
Signs  of  fitness  in  stores,  XIX.  534. 
Skimming  process,  XIII.  404;  XV. 

461. 
SUtes  and  slabs,  XIV.  436—440 ; 

XV.  454,  455. 
Snow,  IV.  107.  1Q9.  112. 
Sorts,  solution,   and  operation  of 

isinglass,  XX.  555. 
Sparging  considered,  VI.  181 — 183. 
Specific  gravity  of  water,  IV.  130. 
Specimen  of    India  ale   brewing- 
book,  XVIII.  620. 
Spontaneous  production  of  ethereal 

strength,  XIX.  528. 
Springs  and  wells,  IV.  108. 
Sprinkling  and  anti-sprinkling.  III. 

77-84. 
Stability  of  alcoholic  strength,  XIV. 

430. 
Standard    mashing-heat,    V.   151, 

152. 
Starch  examined,  II.  33—39. 
State  and  character  of  constituents 

in  mash,  V.  142,  143. 
Stead's  new  patent.  III.  71.  74.  87. 
Steam  pipes  and  heated  furnaces 

contrasted,  VIII.  263-266.  294. 
Steaming  worts,  VIII.  264. 

casks,  XIX.  640. 

Steepwater,  I.  9;  III.  71,  72. 

Stormg,  XIX.  526. 

Sun  and  air  acting  on  water,  IV. 

117.  122. 

Table  of  porter  grists,  XVII.  499. 
Tea,  VIII.  242. 
Testmg  worts,  V.  172,  173. 
Tests  of  barley  samples.  III.  68. 
majt,  III.  96.  98. 


Tests  of  water,  IV.  109, 110.  127— 
130. 

'—  hops,  VIII.  255. 

Theorem  on  thermometeis,  XI.  332. 

Theory  of  ethers,  XIV.  425—429. 

Thermometric  scales,  XI.  332. 

Thennometry,  XI.  331. 

Thrashmg  machines,  III.  69. 

Three  great  principles  in  anti- 
boilmg,  IX.  282. 

Transmutation  of  ingredient  sub- 
stance, V.  157. 

Trbpidator,  XV.  448. 

Tubers  examined,  II.  35 — ^39. 

Tubular  attemperators^  XV.  457. 

Tun-room  attemperators,  XV.  453. 

Ultimate  strength  and  brightneas 
of  India  ale,  XVIII.  520. 

Ure's  delusion,  XVII.  605—508. 

Use  and  abuse  of  anti-ferments, 
XX.  559. 

UselessnesB  of  pulse  in  brewing, 
II.  55. 

Value  of  thermometer,  V.  149 — 

151. 
Vatting  porter,  XVII.  504. 
Virtue  of  hard  water,  IV.  113, 114. 

122—125. 
Volatile  matter  examined,  II.  52. 

Washing  and  tea  water,  IV.  112. 

casks,  XIX.  534. 

Wheeler's  patent,  III.  90. 
Wigney's  refrigerator,  XI.  346. 
Wonders  of  diastase,  II.  58—61. 
Wooden  coolers,  X.  313—318. 
Wynn's  Close  Receiver,  XX.  557. 

Yeast,  XIII.  393. 

bite,  XIII.  401 ;  XV.  460. 


Yielding  opinions  on  boiling,  IX. 
286. 
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Accuiu,  2o9. 

Allan,  220—223.  22C.  2:«— 236. 

Alsop,  524,  525. 

Amontons,  332. 

Arago,  363. 

Archimedes,  220. 

Arlington,  242. 

Artemis,  245. 

AWciemies,  32. 

Babbington,  18. 

Bacchus,  6. 

Bacon,  Lord,  135.  185. 

Roger,  350. 

Baldwui&Co.,  114. 

Barclay,  08. 

Barker,  185. 

Barleycorn,  John,  303. 

BasB&Co.,  116.  524,525. 

Bate,  207.  216.  224.  226.  220.  232 

—237. 
Baverstock,    140.   161.    167.    160. 

107.  200.  215.  221.  232.  207- 
I^caria,  43. 
Bell,  311. 
Bentloy,  407.  456. 
Bergman,  107. 
Bertholet,  367. 
Berzelius,    40.  49.  05.   412.   474, 

475.  478. 
Biot,  202. 
Bischoif,  363.  365. 
Bizio,  28.  50.  52. 
Black,  106.  184.  206.  548,  540. 
Boadicea,  481. 
Booth,  114. 116.  132.  217.  222,223. 

228.  462.  467.  478.  480. 
Bouchardiit,  413.  417.  447. 
Bouillon-Ia-G range,  420. 
Bousfiingault,  413.  417.  447. 


Boutron,  412. 
Boyle,  367. 
Braconnot,  28.  50.  55. 
Bramah,  323. 
Brande,  04.  307, 398. 
Brayley,  15.  18. 
Brisson,  132. 

Brougham,  114-116.  358. 
Brunner,  05. 
Bade,  307. 
Bullion,  Due  de,  33. 
Buonaparte,  332~:i35. 
Bums,  384. 

Cadet,  27.  48. 

Ceesar,  0. 

Campbell,  115. 

Cftradoc,481. 

Carey,  127. 

Carradori,  107. 

Cartheuser,  470. 

Caus,  350. 

Cavendish,  126. 

Celsius,  332. 

Ceres,  430. 

Chapnis,  375.  532. 

Chaptal,  467. 

Charles  I.,  246. 

Charrington,  524. 

Chassieur,  470. 

Chenevix,  48. 

Chevallier,  03.  260. 

Clark,  111. 

Cole,  king,  481. 

Colin,  300.  415. 

Columella,  8. 

Combe,  216. 

Combrunc,  106.  116.  150.  108.  200. 

200. 
Constantine,  481. 
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Ck)oper,  116. 
Correa  de  Serra,  55. 
Coventry,  218. 
Culpeper,  515. 
Cymbeline,  481. 
Cyrus,  5,  6.  26. 

Dalton,  113.365. 

Davison  and  Symington,  543. 

Davy,  37.  244. 

De  Machy,  479. 

Denham,  343. 

Diana,  245. 

Dicas,  216,  217.  220.  231, 232. 

Diodorus  Siculus,  6. 

Dioflcorides,  31. 

Doebereiner,  172.  469.  474, 475. 

Donovan,  101.  106.  199,  200.  259. 

Dring,  216.231. 

and  Page,  208, 209.  217,218. 

220—223.  231-234. 
Da  Candolle,  35. 
Dudley,  18. 
Dumas,  476.  , 

Edgar,  10. 

Edward  the  Confessor,  11. 

I.,  14. 

III.,  11.  14. 

IV.,  15. 

VI.,  243. 

Egineta,  Paul,  30. 

Einhof,  27,  28.  36.  41.  45.  50.  53, 

54.  57.  92.  286.  291.  444. 
Elizabeth,  17,  18.  243.  249. 
Englishman,  310.  324.  337. 

Fabroni,  379. 
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edition  of  this  work,  afford  a  more  ample  estimate  of  its  chsracter  than  the 
author  can  presume  to  express  in  langus^e  of  his  own.  The  places  where 
thej  were  written  are  arranged  alphabetically,  that  all  show  of  preference 
may  be  strictly  aroided. 


Alban*8  (Saint),  Herta. — "I  have  not  read  the  whole  of  the  work,  but 
have  seen  sufficient  of  it  to  convince  me,  as  a  brewer  of  some  experience, 
that  it  is  the  most  practical  and  scientific  work  on  the  art  of  brewing  that 
has  yet  been  published ;  and  the  discovery  of  the  AUemperator,  if  it  can  be 
worked  in  the  manner  described,  and  also  of  the  Hykriocm^  are  the  most 
useful  and  beneficial  that  have  been  made  in  the  brewery  for  many  years. 

**  David  Hekl«on.** 

To  the  same  eflfect  are  the  expressions  from  the  following ;  all  of  whom, 
with  Mr.  Heelson,  can  now  be  respectfuU;^  referred  for  proofs  of  the 
efficiency  of  the  AUemperator  to  several  eminent  establishments,  on  pro- 
duction of  the  anthor*s  card,  which  he  will  be  happy  to  furnish  on  applica- 
tion. 
Cantxrbubt,  Kent.  'For  Mr.  Delmar  .  "  E,  Cowsll.'^ 
DuRWKSTON,  Dorset  (near  Blandford)    .    "  H.  Godwin.** 

F0LKK8TONK,  Kent "  H.  Titb." 

P0RT8BA,  Hampshire "Go.  Guyatt." 

Salt  ASH,  Cornwall "  Edmd.  Wbbb." 

WOODBRIDGX,  Suffolk '^  WiLLM.  LOCKWOOD,  Jun.** 


Andovbr,  Hants. — ^^^  I  have  very  great  pleasure  in  enclosing  a  P.  O.  O. 
for  25s.,  the  amount  of  your  valuable  Treatise,  which  I  have  read  with  much 
interest  and  delight.  It  is  full  of  useful  information,  and  I  most  sineerely 
hope  all  your  plims  may  be  fully  accomplished.    John  Poors.** 

Similar  in  language  and  sentiment  are  the  communications  received  from 
the  undersigned  :— 

Bath,  Somerset  (Northgate  Brewery)    .    "  H.  Airman.** 

Brecon,  South  Wales "  T.  Baskbrville  Jonbs*** 

Hertford "  J.  L.  Medcalp.** 
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HuLL,Yorkt.(Pi7iine*8  Wharf  Bravery)  .  "  Wm.  Grayburnk." 
LivxRpooL  (Booth  Brewery)    ....*'  R.  Blizard/' 

Rochdale,  Lancashire "  William  Lani/' 

Sandwich,  Kent "  T.  Dsvxrson.** 

Southampton  (Grove  Street  Brewery)  .    "  John  Watbrs." 

Spalding,  Lincolnshire "  J.  P.  Harvby." 

Stalbridgb,  Dorset "  H.  &  T.  Taylor." 

WiTNBY,  Oxon "  J.  W.  Clinch." 

Ybovil,  Somerset "  Tho.  Cavb." 


Ashpord,  Kent. — ^'  I  have  been  much  pleased  with  the  perusal  of  your 
work,  the  *  Theory  and  Practice  of  Brewing,*  and  think  it  well  worth  the 
attention  of  all  that  have  to  do  with  brewing.    Thomas  Elliott." 


AucmAND  ( West),  Durham.—**  My  opinion  with  respect  to  your  publi- 
cation is,  that  it  is  a  verpr  useful  book,  and  treats  of  subjects  that  would  not 
have  been  known  in  this  part  of  the  country.    Hbnry  Hbndbrson." 


Banburt,  Oxon  (Patent  Brewery).  —  "  Your  Treatise  on  Malting, 
Brewing,  &c.,  is  by  far  the  best  work  of  the  kind  we  ever  met  with :  the 
information  it  contains  is  novel,  minute,  extensive,  and  unreserved.  To  the 
practical  brewer  it  is  almost  invaluable,  and  we  trust  will  meet  with  that 
extensive  patronage  it  so  justly  deserves.    T.  &  J.  Hunt." 


Bath,  Somerset  (Batheaston  Brewery). — "  I  approve  of  your  Treatise 
on  Brewing  very  much ;  and  I  only  wish  I  had  the  local  means  to  adopt  the 
whole  of  your  improvements,  and  particularly  the  Masking  AUemperator. 

"J.  Nbate." 


Birmingham,  Warwick  (Ashted  Brewery). — **I  have  finished  perusing 
your  valuable  Treatise  on  Brewing,  which  I  have  read  witli  much  pleasure: 
and.  Sir,  I  am  happy  to  acknowledge  that  I  consider  it  a  very  accomplishea 
work,  and  one  from  which  I  have  gleaned  some  very  useful  information. 
1  wbh  you  every  success,  which  I  am  sure  your  Treatise  merits. 

"J.  R.  Marrian." 


The  same  in  substance  as  one  or  other  of  these  are  tho  letters  received 
with  the  subjoined  signatures  : — 

Baldock,  Herts **  C.  J.  Matubwm." 

Chbstxb **  W.  J.  Sbller." 

Clipton,  Bedford       "  S.  Wilson." 

Dunstable,  Bedfordshire **  W.  Gwillt." 

Hartlepool,  Durham  (Newbum  Brewery)  **  M.  E.  Gillbs." 

Malton,  Yorkshire **  R.  F.  Kingston." 

Putney,  Surrey **  John  Wood." 

Rye,  Sussex       "  Wm.  Aylward." 

Tbntbrdbn,  Kent "  Chas.  Wickkr  " 

Wandsworth  (Distillery), Surrey   .    .    .  "  T.  Brosnkr." 
Qq  *2 


Cantbrburt,  Kent  (St  Aiigiutine*B  Brewery). — ^  I  csn  but  vlj  that, 
irithout  exception,  it  is  in  my  opinion  the  most  useful  and  scientific  I 
have  ever  met  widi,  and  shall  feel  tfreat  pleasure  in  again  nlacing  mywiAf 
as  a  subscriber  for  the  forthcoming  emtion.    Oborob  Bbbr.* 

The  author  is  particularly  obliged  to  Mr.  Bbxr,  and  likewise  to  Mr. 
W.  CuTLACK  of  LiTTLBPORT,  Camb.,  who  has  favoured  him  with  a  similar 
order  and  testimonial. 

^  Chatham,  KenU — ^*'  I  consider  your  work  to  be  based  upon  just  prin- 
ciples, and  will  go  fiu-  to  clear  away  the  mist  which  has  obscured  the  art.  It 
has  thrown  open  a  field  for  investigation,  which,  if  judiciously  followed, 
will  lead  to  most  important  results.  The  chemical  nets  with  which  the 
Treatise  abounds  will  make  it  a  standard  work  of  reference,  and  doubt- 
lessly it  will  be  in  the  possession  of  every  practical  brewer  who  would 
wish  to  keep  pace  with  the  improvements  or  the  day.  Your  MaAnig 
Att^mperataTy  as  well  as  your  other  brewing  apparatus,  hold  out  benefits 
which  cannot  well  be  dispensed  with  in  any  well-regulated  brewery. 

"  H.  T.  COULTBR.** 

To  the  same  purport,  and  somewhat  to  the  same  extent,  letters  are  received 
from 
Oldbury,  Salop  (Handsworth  Brewery)     ....**  J.  Horton.** 
Shxfpixld,  Yorkshire  (Pond  Street  Brewery)    .    .    "  W.  Birks.** 

Chbltbnham,  Gloucestershire. — ^*'  I  regret  not  having  met  you  at  Nine 
Elms  when  in  London,  much  wishingto  have  seen  your  new  invention  to 
the  mash-tun  in  operation.  Your  Treatise  on  Brewing  and  Malting  I 
have  read  through,  and  consider  it  a  work  of  great  research,  and  from  wluch 
every  brewer  may  obtain  very  useful  information.  Should  there  be  any 
thing  new  added  in  the  second  edition,  I  shall  be  happy  to  take  a  eopy.  I 
hope,  when  I  can  spare  the  time  to  visit  London  again,  to  be  fortunate 
enough  to  meet  with  you.    John  Bull.'* 


Colnbrook,  Bucks. — **  I  beg  to  acknowledge  the  great  benefit  I  have 
found  by  reading  your  very  excellent  Treatise  on  Brewing.  I  confess  that 
every  chapter  must  remind  (if  not  instruct)  the  most  accomplished  brewer 
in  some  point.  I  have  been  induced  by  its  contents  to  try  the  plan  of  non- 
boiling,  which  I  found  so  satisfactory  that  I  have  conducted  all  my  brewings 
on  that  system  for  many  months,  in  very  hot  as  well  as  cold  weather,  and 
am  persuaded  that  it  is  a  decided  improvement.  I  think  this  acknow* 
lodgment  due  to  you,  uot  only  from  the  peel  advantage  it  must  be  to  the 
brewer,  but  for  the  much  greater  benefit  it  will  in  time  prove  to  the  public 
at  large,  by  giving  that  stimulus  to  the  British  brewery  which  has  so  long 
been  wanting.    Be  so  good  as  to  send  me  two  copies  of  your  second  edition. 

^*  Jambs  Lawrbncx.** 

Mr.  WiLLLAM  DiCKBNSON,  Nova  Scotia  Street  Brewery,  Liverpool,  in  his 
handsome  testimonial,  mentions  a  fanner  who  brews  "a  very  excellent  glass 
of  ale  **  without  ever  boiling  his  worts. 


Dartpord,  Kent — **  I  have  read  your  Treatise  on  Brewing,  and  eaa 
with  confidence  recommend  it  generally,  as  containing  a  vast  quantity  of 
useful  information.  Your  arranffements,  were  they  to  be  fully  carried  out, 
will,  I  hare  no  doubt,  prove  hi(pily  advantageous.    W.  PrrrocK.** 


Dartmouth.  Devon.— "  We  luiye  derived  much  information  ftt>m  the 

risal  of  yoor  Treatise.    The  principles  laid  down  we  believe  to  be  correct, 
a  word,  we  highly  approve  of  the  work,  and  strongly  recommend  it. 
Bakxr,  Bbotbsbs,  &  Co.** 

The  author  tenders  his  best  thanks  to  the  firm,  snd  in  like  msnner,  for 
the  like  kind  service,  to  the  annexed  : — 

Houohton-lb-Spring,  Durham     ..."  John  Liddlb.** 
Tbntbrdbn,  Kent **  Gbo.  Cowbll.** 


Epsom.  Surrey. — **  The  perusal  of  your  truly  valuable  Treatise  on 
Brewing  has  afforded  me  great  satisfaction ;  and  it  is  with  feelings  of  more 
than  an  ordinary  degree  of  pleasure  that  I  contribute  my  conscientious 
opinion  of  its  merits.  Its  compilation  must  have  cost  you  immense  labour, 
and  undoubtedly  it  stands  unrivalled  as  a  work  of  deep  research  and  che- 
mical knowledge,  being  scrupulously  correct  in  every  particular :  in  short, 
it  may  be  said  to  contain  a  mine  of  information,  treating  copiously  as  it 
does  of  every  subject  connected  with  the  trade,  and  alike  interesting  to 
the  public  and  the  private  brewer.  I  shall  look  anxiously  for  the  appearance 
of  tne  forthcoming  edition.  Of  the  patented  apparatus  describea  in  the 
work,  I  have  seen  the  *  Mashing  Attemperator,*  and  consider  it  to  be 
unquestionably  the  greatest  mc^em  improvement  introduced  into  the 
brewery :  its  adoption  will,  I  have  no  doubt,  become  universal,  when  the 
advantages  arising  from  its  use  are  more  fully  made  known.    G.  K.  KiNO.** 

High  and  flattering  testimonials  of  the  scientific  character  and  general 
utility  of  the  work  have  also  been  received  from 

LiMBRicK,  Ireland "  Mattbbw  Fitt.** 

Nbwhavbn,  Sussex       "  C.  W.  Fownbr.** 

and  Wakbpibld,  Yorkshire      .    .    .    .    "  Jno.  Young.*' 

The  letter  from  Mr.  Fitt,  who  is  of  the  Society  of  Friends,  is  very 
pleasing:  and  Mr.  Young  notices,  in  common  with  Mr.  Lawrence  and 
others,  tnat  the  contents  are  calculated  to  **  awaken  a  spirit  of  inquiry**  in 
the  trade. 


G06PORT,  Hants. — ^**  With' regard  to  your  Treatiae  on  the  art  of  Brewing, 
I  am  of  opinion  that  it  is  a  most  valuable  work,  and  cannot  be  too  high^ 
appreciatea :  in  fact,  every  brewer  and  maltster  ought  to  possess  a  copy. 
I  hope  it  will  gain  an  extensive  circulation,  and  in  some  measure  recom- 
pense you  for  tne  talent  evinced.  I  hear  your  work  highly  spoken  of  by  all 
who  have  perused  it.  -  F.  Goodbvb.** 


Guildford,  Surrey  (St.  Nicholas  Brewery) — "^  1  have  perused  your 
work,  and  have  found  it  abound  with  practical  and  theoretical  information, 
especially  on  that  ^at  end  Where  the  brewer  reaps  his  *  golden  harvest  :* 
I  mean  FermenUUon.    G.  M.  Crook.** 


Langport,  Somerset. — *^  I  have  carefully  perused  your  Treatise  ^  on 
Brewing,  and  feel  much  pleasure  in  giving  my  testimony  of  its  practical 
usefulness  to  those  in  the  trade  who  wish  to  excel  in  business.  With  regard 
to  myself,  I  certainly  have  derived  a  fund  of  information  from  it.  Respecting 
your  ^  Mashing  Attemperator,*  it  is  in  my  opinion  the  greatest  improve- 


ment  ever  introduc«d  in  the  Brewery,  and  cannot  fail,  if  your  inatractiont 
are  followed,  of  aecaring  to  the  brewer  such  an  amount  of  pure  extract 
as  cannot  be  obtained  b;^  the  ordinary  method  of  brewing.  For  my  own 
part,  so  much  am  I  prejudiced  in  fayour  of  your  machine,  that  I  would 
tu  rather  take  a  situation  where  one  of  them  is  put  up,  even  at  a  leas 
salary,  than  in  a  brewery  fitted  up  in  the  common  way,  being  convinced  that 
the  brewer  can  use  the  materials  placed  under  his  care  with  more  advantage 
to  his  employers  and  more  credit  to  himself.  I  anxiously  look  forward  for  a 
second  edition  of  your  work.    Jno.  Odell.'" 


LsiDS,  Yorkshire* — ^**I  think  the  book  would  have  been  cheap  enough 
at  £5.  The  quesUon  is,  would  you  not  have  sold  nearly  as  many  at  that  as 
at  the  present  price?     Wm.  Spono." 

The  same  sentiment  comes  from  Mr.  Hbnry  Baknbs  of  the  Southgate 
Brewery,  Winchbstkk,  Hants ;  who  pronounces  four  times  the  price  to  be 
''dirtdiapr 

Lbwbs  Cliff,  Sussex  (Timber  Yard  Brewery). — **  I  have  every  reason 
to  think  the  work  will  prove  useful  to  society,  and  reflects  great  credit  on 
the  author.  It  is  very  useful  to  me  in  economy  as  regards  bow  expense  and 
time.   Edmund  Hillmjin.*^ 

Thus  also  from  Nbwport,  North  Wales     .    .    .    "  H.  Gregory.- 
and  Warbham,  Dorset *^  Jaicbs  Panton.** 


London  :  Anchor  Brewery,  South wark  (Barclay  and  Go.*s). — ^''  I  have 
no  hesitation  to  state  that,  in  my  opinion,  your  Treatise  on  Brewing  is  a 
work  of  considerable  merit.    •    •    ♦ 

^*  I  shall  not  only  be  pkased  with  giving  it  room  in  my  library,  but 
shall  place  it  there  among  those  works  1  most  esteem  on  account  of  their 
merit    ♦    •    • 

"  I  wrote  lately  to  my  fnend,  Mr.  L ^b,  and  strongly  recommended 

your  plans.    W.  A.  Bbown.^* 

London:  Bow  Brewery  (Abbott^s).— **I  conader  that  your  Treatise 
on  Brewing  contains  much  valuable  information,  and  will  be  of  great 
service  to  we  generality  of  brewers. 

^  Not  having  seen  the  working  of  your  different  machines,  I  of  course 
can  give  no  opinion  on  them,  though  I  doubt  not  your  Bf  ash-tun  Attempe- 
rator  when  better  known  will  be  generally  used.    T.  T.  Tybrbll.** 


London  :  Oambiian  Brewery,  Hoxton  Old  Town.—"  I  have  attentivelv 
read  your  Treatise  on  Brewing.  It  is  friU  of  practical  information,  and  wdQ 
deserves  the  attention  of  the  trade  generally,  and  in  my  opinion  it  will  go 
hr-^vety  far  to  advance  the  science  of  brewing  to  maturity.  The  Mailing 
Attemperator  no  brewery  ought  to  be  without.    Gbo.  F.  Subb.** 

London  :  Dolphin  Brewery,  Ratcliff.— '*  We  have  perused  your  book 
with  much  pleasure  and  satisfitction^  and  though  many  of  your  bold  and 
original  schemes  may  startle  the  staid  practical  brewer,  yet  no  farewer 
can  read  the  work  witn  attention  without  gleaning  much  novel  information 
calculated  to  improve  his  practice.    MasiOirman  &  Go." 


London:  Nine-ElinB  Brewery,  Vauxhall  (Thome  and  Sou).— ^  As  to 
your  brewing  Treatise,  T  consider  it  to  be  a  highly  usefol  publication,  as  it 
contains  the  modem  discoveries  of  the  science  and  improvement  of  our 
processes,  which  cannot  be  too  generally  known  in  the  trade. 

"  J.  M.  Thorne." 


London  :   late  of  the  Old  Street  Brewery,  "  Jauxs  Rudob,"  writes 
to  the  same  effect. 


London:  Wandsworth  Road  (Patent  Brewery). — **I  have  read  your 
Treatise  on  Brewing  with  an  infinite  deal  of  pleasure  and  advantage ;  and 
alter  mature  deliberation  I  am  so  fully  convmced  of  the  coirectaess  of  the 
principles  there  laid  down,  that  I  have  come  to  the  conclusion  of  adopting 
vonr  machines  and  plans  in  the  Brewery  I  am  now  erecting,  as  &r  as  the 
locality  of  the  ground  will  admit,  and  I  have  no  hesitation  in  saying,  that 
the  time  is  not  far  distant  ere  such  principles  will  be  senerally  adopted. 

**  HSNRT  LOVIBOND.** 


Louth,   Lincoln  (Phoenix  Brewery]) "It  is  with  infinite  pleasure 

that  I  give  my  conscientious  opinion,  wmch  was  formed  on  the  first  careful 
perusalof  your  work,  six  months  ago.  I  have  had  no  occasion  to  alter  the 
nigh  opinion  I  then  entertained  of  it.  I  consider  it  the  first  Treatise  on 
Brewing  which  has  really  daced  the  art  on  its  proper  pedestal,  and  appro- 
priated to  it  a  niche  in  the  Temple  of  Science. 

'*  I  believe  a  day  will  come  wnen  the  theories  yon  have  propounded  shall 
be  received  as  established  truths :  they  have  their  ori^n  m  unerrinff  prin- 
ciples ;  and  to  overthrow  the  superstructure  you  have  raised,  the  settled  oasis 
of  such  men  as  Liebig,  Beizelius,  Sansenie,  our  own  Tumer,  and  a  host  of 
others,  must  be  annihilated. 

'*  The  author  of  the  criti<|ue  in  the  Brewer*s  Annual  for  1844,  shows  his 
good  sense  in  the  venr  candid  acknowledgment  that  his  capacity  is  unequal 
to  understand  one  hau  of  it  Perhaps  it  would  have  been  as  well  had  the 
criticism  ended  here.  Had  Newton  given  his  sublime  discoveries  to  none 
but  wdimary  minds,  he  would  have  unfolded  *  all  nature*s  laws*  to  no  purpose 
beyond  his  own  graUfication.    St.  John  Wslls  Lucas." 


Maidknhbad,  Berks.—"  I  have  enclosed  a  P.  O.  0. 25t.  for  Tizard*s 
Practical  Treatise  on  Brewing,  &c.  The  work  coutams  more  real  scientific 
and  practical  knowledge  on  brewing  than  any  book  I  have  ever  yet  met  with 
on  tne  same  subject,  and  it  cannot  fail  of  being  an  esteemed  companion  to 
all  those  who  are  practically  engaged  therein.  Eventually  the  system 
developed  will  become  generally  adopted  by  the  trade. 

"Rt.  Nicholson.** 


Maidstonx,  Kent—"  FVom  your  book  on  the  system  of  brewing,  I 
can  safely  say  I  have  learned  more  than  from  all  the  other  books  I  ever 
read  on  the  subject  put  to|||ether;  and  if  I  were  commencing  the  building 
of  a  brewery,  I  snoula  certainly  adopt  most  of  yoorimprovements,  I  believe 
that  whatyou  have  written  will  cause  the  science  to  advance  with  rapid 
strides.    W.PlSH." 


8 

Maidstonb  (MedwsT  Breweij). — ^'^  \*  I  have  carefully  p«niaed  yoar 
work  on  Brewing,  and  I  do  conuder  that  your  tystem  therein  illustrated, 
hoth  practical  and  theoretical,  ia  the  beat,  and  baaed  upon  the  soundest  and 
moat  philosophical  principlea  of  any  work  I  ha^e  erer  met  with. 

"  H.  GoDDRN,  Jun." 

MiLBOURN  St.  Andrsws,  Dorset  (Bfilton  Brewery).  —  **  I  have 
perused  your  Treatise  with  much  interest,  and  am  so  &r  satisfied  with  the 
soundness  of  your  practical  experience  and  depth  of  scientific  reaearch,  that 
I  have  reoonmiended  it  to  many  of  my  frienas.  The  extended  sale  which 
you  must  have,  will,  I  am  of  opinion,  convince  you  that  the  brewing  world, 
as  a  body,  are  neither  slow  in  a^redating  merit  nor  backvrard  in  adopting 
improvementa.    C.  Warns.** 


Newport,  Isle  of  Wiffht — '*  Having  carefully  read  and  greatly  profited 
by  your  instructions  in  the  ▼arious  departments  of  the  Brewery,  I  should 
deem  myself  most  uuffrateful  not  to  acknowledse  how  greatly  I  am  indebted 
to  you  for  your  elaoorate  and  highly  useful  publication.  Since  I  have 
attended  to  your  instructions  I  haye  been  able  to  obtain  a  much  better 
extract  from  my  goods  than  I  ever  did  before,  unless  it  was  occasionally 
and  by  accident;  but  now  I  proceed  with  certaintv  and  success.  Accept, 
therefore,  my  sincere  thanks.    Barnabas  Exton.'* 

Nbwton  Bubhbll,  Devon  (Mill  Lane  Brewery). — ^**Wedo  moat  cor- 
dially approve  of  vour  Treatbe  on  Brewing^,  and  have  met  with  other 
brewers  who  have  Wn  very  much  pleased  with  the  work.  Wishing  you 
success  in  your  secoud  edition,  we  have  to  beg  pardon  for  our  delay. 

"  Palk  &  Pinsbnt.- 

Nottingham  (Carrington  Brewery). —  "We  have  perused  your  work 
on  brewing,  and  have  much  pleasure  in  stating  our  gratincation  with  its  con- 
tents. 

"  We  are  bound  to  say  that  all  the  important  points  are  justly  and  elabor- 
ately treated  upon  in  a  scientific  and  practical  manner,  and,  in  our  opinion, 
it  conveys  information  upon  the  subject  more  direcUy  than  any  other  work 
we  have  yet  met  with.    Bbaslby  &  Champion.** 

Oakham,  Rutland  (George  Brewery). — ^"'I  have  perused  it  both  with 
pleasure  and  profit.  Your  theory  of  the  saccharine  convenion  is  fully  borne 
out,  both  by  the  instrument,  and  the  quality  of  the  ale  produced  by  the 
process :  in  fact,  the  merits  of  the  system  require  only  to  be  understood  to 
be  generally  adopted ;  and  every  brewer  wno  studies  his  business  must 
welcome  the  Attemperator  as  a  most  valuable  auxiliary.  You  will,  doubts 
less,  meet  with  opposition  from  interested  and  prejudiced  persons;  but  I  am 
convinced  that  every  brewer  who  nep^lects  to  avail  himself  of  the  Patent 
Hashing  Attemperator,  is  blind  to  his  own  interest.  I  trust  you  will  not 
come  to  Stamford  without  paying  us  a  visit.    J.  Crowson.** 

Plymouth,  Devon  (Hoe-gate  Brewery). — "  I  assure  you  that  I  feel  happy 
to  have  an  opportimity  of  expressing  the  high  opinion  that  I  entertain  of 
your  work,  and  my  conviction  of  the  vast  obligation  you  have  imposed  upon 
all  in  any  way  connected  with  the  brevrin?  trade.  The  Derusal  of  it  nas 
afforded  me  more  gratification  than  any  work  upon  the  suDject  that  I  have 
before  met  with,  and  I  feel  bound  to  admit,  that  notwithstanding  my 
long  experience,  I  am  indebted  to  it  for  seven!  very  valuable  and  useful 
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hints.  Your  Mtthing  Attemperator  and  Hystricon  I  think  yerv  highly  of, 
and  have  no  doubt  that  sooner  or  later  tney  will  be  generally  i^opted. 
The  merit  of  your  hook,  and  the  extensive  information  it  displays,  would 
afford  rae  a  never-failing  theme,  but  at  present  I  regret  to  say  I  have  not 
time  to  dwell  upon  them.    Samuel  Matthews." 

Portsmouth,  Hants.  — "  I  can  have  no  other  feeling  than  that  of  pleasnre 
in  conveying  to  you  my  unqualified  approval  of  the  deep  research  your  work 
evinces  throughout,  and  that  such  a  book  has  long  been  wanted  in  the 
trade.  This  approval  may  perhaps  be  of  more  value  when  I  inform  you  that 
I  have  been  above  twenty  years  a  brewer,  and  am  brother  to  J.  C.  Wood  of 
Westminster,  where  I  had  the  whole  brewing  mansgement  for  very  many 
years,  and  left  only  from  ill  health,  and  was  succeeded  by  a  Mr.  Amsinck. 
i  am  only  surprised  at  the  opinion  he  expresses  in  the  crewer^s  Annual, 
when  I  know  he  has  only  learnt  his  business  where  he  now  is.  You  may 
send  me  three  copies  of  your  second  edition.    Frbdkrick  Wood." 

Slbapord,  Lincoln  (Albion  Brewenr), — "I  beg  to  say  that  I  have 
perused  your  volume,  and  am  delighted  with  it.  Ido  believe  it  to  be  de- 
ddedljf  the  best  publication  on  brewing  I  have  ever  seen ;  and  if  my  opinion, 
which  is  that  of  a  person  who  has  b^en  upwards  of  fourteen  years  engaged 
in  the  brewing  department,  both  practically  and  experimentally,  can  afford 
^ou  any  gratification,  I  feel  bound,  as  an  honest  man,  to  say  that  I  consider 
It  a  very  valuable  work,  affording  instruction  to  young  beginners,  and  in- 
formation to  experienced  men.    C.  Heppbnstall." 

Southend,  Essex. — **I  feel  great  pleasure  in  offering  my  humble  tribute 
of  praise  to  your  incomparable  Treatise  on  Brewing.  I  have  read  other 
treatises,  but  none  to  compare  with  yours.  No  brewer  ought  to  be  without 
a  copy,  and  I  may  say,  now  that  I  have  read  it,  that  I  should  by  no  means 
have  considered  the  money  ill  bestowed  if  the  price  had  been  five  guineas. 

"  John  Hudson." 

SouTHOVBR,  Lewes,  Sussex. — *^  Being  a  youn^  man,  I  cannot  but  feel  a 
delicacy  in  passinj^  an  opinion  on  this  work ;  but  still  I  have  an  opinion,  which 
I  unhesitatingly  give.  Many  brewers  of  the  old  school,  and  even  those  of 
the  present  day  who  are  following  their  rules  and  dogmas,  will  be  starUed 
at  so  many  new  schemes,  but  not  until  they  prove  by  experiment  and  reason 
that  you  are  wrong,  ought  they  to  express  their  dissent.  Your  work  con- 
tains a  vast  deal  of  practical  knowledge  on  brewing,  and  I  have  no  doubt,  all 
into  whose  hands  it  may  come  will  affree  with  me  that  we  have  much  to 
learn.  I  stronsly  recommend  those  wno  may  consult  it,  not  to  be  satisfied 
with  merely  *  skimming  *  its  contents,  but  to  give  it  their  best  attention,  and 
the  result  will  be  a  good  'extract  *  of  information.    George  Norman." 


Stamford,  Lincoln  (Patent  Steam  Brewery).  — "I  have  read  your 
work  with  pleasure,  and  feel  so  fully  convinced  of  the  truth  of  a  quotation 
contained  in  it :  *  No  man  is  under  the  necessity  to  know  every  thing,  but 
they  that  have  particular  callincs  ought  to  understand  them  ;*  that  notwith- 
standing the  numerous  works  already  published  on  Malting  and  Brewing, 
such  an  additional  light  is  thrown  upon  the  subject  by  your  publication, 
that  I  would  recommend  every  brewer  to  possess  it,  in  order  that  he  may 
better ^  indeed  I  might  say,  that  be  may  tiummghlif  understand  his  business. 
It  is  the  best  and  completest  work  with  which  I  am  acquainted. 

"  WiLLLAM  Edwards." 
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Tavistock,  Devon. — ^  As  fiir  as  I  have  been  enabled  to  carry  out 
the  principles  of  the  Treatise,  m  j  most  sanguine  expectations  have  been 
realized,  and  I  am  persuaded,  were  they  generally  adopted,  our  national 
beverage  would  be  nnivenally  drunk  and  admirad.    John  White/* 


A  great  number  of  the  following  Subscribers  have  also  expressed  their 
approbation  of  the  work,  and  have  recommended  it  to  their  friends  in  flatter- 
ing terms : 


Ackers,  Mr.,  Vauxhall  Road,  Liver- 
pool. 

Aldridge,  Mr.,  Southampton. 

AlUmbjr,  Mr.,  Rote  Hill,  Liverpool. 

AUen,  Mr.  G.,  Harrold,  Bedford. 

Amore,  Mr.,  Hastings,  Sussex. 

Anderson,  Mr.  L.,  Giles'  Gate  Brew- 
ery, Durham. 

Anderson,  Mr.,  Landport,  Portsea. 

Anderson,  Mr.  C,  Sligo,  Ireland. 

Archer,  Mr.,  Oxford. 

Arnold,  Mr.,  Norwich. 

Austin,  Mr.,  Broadstairs,  Ramsgate, 
Kent. 

Buxton,  late  Sir  Thomas  Powell,  Bart. 

Baker,  Mr.,  Brewery,  Sheffield. 

Baker,  Mr.,  Heavitree,  Devon. 

Baldwin  and  Godden,  Medway 
Brewery,  Maidstone,  Kent. 

Banks,  Mr.,  Kendal  Brewery,  West- 
morland. 

Barlow,  Mr.,  Southampton. 

Betteson,  Mr.,  Bath. 

Bickford,  Mr.,  Stonehouse,  Devon. 

Biden,  Mr.,  Gosport,  Hants. 

Bigga,  Mr.,  Heavitree,  Devon. 

Bignell,  Mr.,  Dodbrook,  Devon. 

Birkmyre,  Mr.,  Windsor,  Berks. 

Bishop,  Mr.,  Honiton,  Devon. 

Blake,  Mr.,  Devonport. 

Blake,  Mr.,  Gosport. 

Blake,  Mr.,  Monice  Town,  Devon. 

Bleakley,  Mr.,  Ardwlck,  Manchester. 

Bowerman,  Mr..  Eabam,  Ozon. 

Bowles,  Mr.,  Richmond,  Surrey. 

Brenchley,  Mr.,  Maidstone,  Kent. 

Brereton,  Mr.,  Brinton,  Norfolk. 

Bridgman,  Mr.  J.,  Torquay,  Devon. 

Bridgman,  Mr.  S.,  Torquay,  Devon. 

Bromby.  Mr.  Julian,  Spring  Brew- 
ery, HuU. 

Bromley,  Mr.,  Allonby,  Cumberland. 

Brook  and  Tate,  Grove  Brewery, 
HulL 

Brysons,  Mr.,  Angus's  Brewery, 
Newcaatle-on-Tyne. 

Buglass,  Mr.  D.,  Sunderland,  Dur- 
ham. 

Bult  and  Palmer,  Taunton,  Somerset. 

Butcher  and  Co.,  Stonehouse,  Devon. 

Cafferetta,  Mr.,  Liverpool. 

Cairns,  Mr.  W.,  Brewery,  Drogbeda, 
Ireland. 

Carter,  Mr.,  Clifton,  Somerset. 

Carter  and  Co.,  Ringwood,  Hants. 


Carter,  Mr.,  Worthing. 

Cave,  Mr.,  Hartley,  Hants. 

Clark,  Mr.,  Crown  Brewery,  Clerken- 
well,  London. 

Clarke,  Mr.,  Stroud,  Gloucester. 

Clayton,  Mr.,  LiverpooL 

Cole,  Mr.,  Carlsbrook.  Isle  of  Wight. 

Collins,  Mr.,  Salford,  Lancashire. 

Collins,  Mr.,  Portsea,  Hanto. 

Coltman,  Mr.,  Leicester. 

Cooke,  Mr.,  Boston.  Lincoln. 

Cooper,  Mr.,  Southampton. 

Corsble,  Mr.,  Newport,  Monmouth. 

Couch,  Mr.,  Axminster,  Devon. 

Coulse.  Mr.,  Mortiake,  Surrey. 

Coz»  Mr.,  Landport,  Portsea. 

Cramp,  Mr.,  Broadstairs,  Ramsgate. 

Cutlack,  Mr.,  Ely,  Cambridge. 

Dawson,  Mr.,  Broadstairs,  Ramsgate. 

Day,  Mr.,  Leicester. 

Ditch,  Mr.,  Crsnbrooke,  Kent. 

Draper  and  Child,    Sur   Brewery, 
London. 

Dredge,  Mr.,  Bath. 

Eldridge,  Mr.,  Dorchester. 

Emerson,  Mr.,  Bath. 

Fleming,  Mr.,  Camberwell  Brewery, 
London. 

Fletcher,  Mr.,  Mafdenhead,  Berks. 

Flint  and  Kingsford,  Canterbury. 

Flint,  Mr.,  Canterbury. 

Flint,  Mr.,  Newbury,  Berks. 

Flower,  Mr.,  Plymouth,  Devon. 

Flower,  Mr.,  Stonehouse,  Devon. 

Foster  and  Son,  Cambridge  Brewery. 

Gardiner,  Mr.,  Landport,  Portsea. 

Garret,  Messrs.  G.  and  J.,    Ports- 
mouth. 

Gate,  Mr.,  Stejming,  Sussex. 

Gatehouse,  Mr.,  Chichester. 

Gibbon,  Mr.,  Leicester. 

Gilbert  and  Arnold,  Sheffield. 

Gillum,  Mr.,  Winchester. 

Gist,  Mr.,  Devonport. 

Gllddon,  Mr.,  Plymouth. 

Glover  and  Russell,   Russell- street 
Brewery,  LiverpooL 

Good,  Mr.,  Stonehouse,  Devon. 

Gray,  Mr.,  Bath. 

Grayburne,  Mr.,  Victoria  Brewery, 
HulL 

Green,  Mr.,  Radstock,  Bath. 

Green,  Mr.,  Woodside,  Cheshire. 

GreensiU,  Mr.  J.  P..  Birmingham. 

Guinness,  A.,  Son  and  Co.,  Dublin. 
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Ottndon,  Mr.,  LWerpool. 
Hafnttook,  Mr.,  Tabernacle  Square, 

London. 
Haldane,  Mr.,  Liverpool. 
Hancock    and    Son,    Wireliscomb, 


Hartlej,  Mr.,  Barton,  LincolnRltire. 

Harvle,  Mr.,  Saltash,  Cornwall. 

HaMell,  Mr.,  Bourne,  Lincoln. 

Heigham,  Mr.,  Norwich. 

Henning,  Mr.  E.,  Yeovil,  Somerset 

Herbert,  Bir.,  Huntingdon. 

Hewitt,  Mr.,  Reading,  Berkt. 

Hewitt,  Mr.,  Taunton,  Somerset. 

Hodgson,  Mr.,  CarHsle. 

Hofl,  Mr.,  Sandwich,  Kent. 

Hole  and  Harrison,  Manchester. 

Holland.  Mr.,  ShefBeld. 

Hrakins,  Mr.,  Slaughterhouse-lane 
Brewery,  Cambridge. 

Hopwood  and  Matthews,  Albion 
Brewery,  Hull. 

Howse,  Smith,  and  Co.,  Sheffield. 

Hubbard,  Mr.,  Stockwell  Green, 
London. 

Hummell,  Mr..  Brtxton  Road,  Lon- 
don. 

Humpage,  Mr..  Brecon,  South  Wales. 

Hunt,  Mr.,  Brewery,  Stamford,  Lin- 
colnshire. 

Hunt,  J.  and  £.,  Alresford,  Hants. 

Husband,  Mr.,  Devonport. 

Hurst,  Mr.,  Hastings,  Sussex. 

Hyatt,  Mr.,  Shepton  Mallet,  Somer- 
set. 

Ivet,  Mr.,  Ilkeston,  Derbyshire. 

Jenkins,  Mr.,  Lambeth,  Surrey. 

Johnson,  Mr.,  Tunstall,  Staffordshlie 
Potteries. 

Jones  and  Harris.  Cheltenham,  Oloa- 
cester. 

Joule  and  Son,  Stone,  Staflbrdshire. 

Keen,  Mr.,  John  Street,  Pentonville, 
London. 

Keeping,  Mr.,  Wyke,  Dorset. 

Kent,  Mr.,  Deritend  and  Bordesley 
Brewery.  Birmingham. 

King  and  Co.,  Plymouth. 

King,  Mr.,  East  Street,  Southampton. 

Klngsford,  Mr.,  Dover. 

Kirkby,  Swinburne,  and  Co.,  South 
Shields,  Durham. 

Knowllng.  Mr.  R.  E.  (Patent  Brew- 
ery), Devonport. 

Lakeman,  Mr.,  Brizham,  Devon. 

Lane,  Mr.,  Oriel-atreet  Brewery, 
Liverpool. 

Leney,  Mr.,  Waterlnghuiy,  Kent. 

Levesque,  Mr.,  Deal,  Kent. 

Lightfoot,  Mr.,  Masham,  Torks. 

Liscomb,  Mr.,  Biixham,  Devon. 

Lisoombe,  Mr.  T.,  Devonport. 

LitUewood,  Mr.,  HoUwell.  FUnt. 

Longhurst,  Mr.,  Brighton,  Sussex. 

Lowe,  Mr.,  Forehead  Brewery,  Staf- 
ford. 

Lyle,  Mr.,  Chelsea,  London. 


Lyon,  Mr.,  Manchester. 
Mackey,  Mr.,  Morrice  Town,  Devon. 
Making,  Mr.,  Burton-on-Trent,  Staf- 
fordshire. 

Marshall,  Mr.,  Waterside  Brewery, 
Lincoln. 

Martin,  Mr.,  Teignmouth,  Devon. 

Metcalf,  Mr..  Ripon,  Yorkshire. 

MiUs  and  Young,ilchester,  Somerset. 

Minter,  Mr.,  Folkestone,  Kent. 

Moi^an,  Mr.,    Newtown,    Montgo- 
meryshire, N.  AVales. 

Nash  and  Co.,  CoUega-Pleees  Brew- 
erv,  Cambridge. 

Neal,  Mr.,  Deal,  Kent. 

Newhall,  Mr.,  West  Cowes,  Isle  of 
Wight. 

Newman,  Mr.,  Woking,  Surrey. 

Newstead  and  Walker,  Bolton,  Lan- 
cashire. 

Nightingalft»  Mr.,  Richmond,  Surrey. 

Norman,  Mr.,  Southampton. 

Osborne,  Mr.,  St.  Ives,  Huntingdon. 

Owen.  Mr.,  Landport,  Hants. 

Pagden,  Mr.,  Epsom,  Surrey. 

Page,  Mr.,  Dover,  Kent. 

Paine  and  Sons,  St.  Neots,  Hunting- 
don. 

Parker,  Mr.,  Crown  Brewery,  Lon- 
don. 

Patching,  Mr.,  Henfleld,  Brighton, 
Sussex. 

Pearee,  Mr.,  Camelford,  Cornwall. 

Peirce,  Mr.,  Bristol. 

Penton,  Mr.  6.,  Basingstoke,  Hants. 

Phelps,  Mr..  Yeovil,  Somerset. 

Pine,  Mr.,  Morrice  Town,  Devon. 

Plane,  Mr.,  Gravesend,  Kent. 

Platford,  Mr.,  West-street  Brewery, 
HuU. 

Potter,  Mr.,  Great  Wakerlng,  Essex. 

Poulter,  Mr.,  Dover,  Kent. 

Procter,  Mr.,  Spalding,  Lincoln. 

Pumfirett,  Mr.,  Himtingdon. 

Pmchase,  Mr.,  Southampton. 

Purchase,  Mr.,  Portsmouth. 

Rashbone,  Mr.,  Bangor,  N.  Wales. 

Robertson,  Mr.,  Liverpool. 

Samson,  Mr.,  Manchester. 

Scott,  Mr.,  Leeds. 

Scott  and  Co.,  Plymouth. 

Sergeant,  Mr.,  Devonport. 

Sharpe,  Mr.,  Cranbrooke,  Kent. 

Skaraew,  Mr.,  Plymouth. 

Smee,  Mr.,  Alton,  Hants. 

Smith,    Mr.,    Spring-hill    Brewery, 
Birmingham. 

Smith,  Mr.,  Devonport. 

Smith  and  Son,  Market  Harborough, 
Leicester. 

Smith,  Mr.,  Morrice  Town,  Devon. 

Smith,  Mr.,  Winchester. 

Standish,  Mr.,  Dorchester. 

Tasker,  Mr.,  Dartford,  Kent. 

Taylor,  Mr.,  Oxford. 

Tearl,  Mr.,  Kingston,  Surrey. 

Terry,  Mr.,  Aylesbury,  Burks. 
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Thoraason,  Mr.,  Upper  Tranmere, 

Cheshire. 
Thompeon,  Mr.,  Bury  8t.  Edmunds, 

SuIToUe. 
Tetley,  Mr.,  Leeds. 
Tranter,  Mr.,  Baldock,  Herts. 
Trounsell,  Mr.,  Stonehouse,  Devon. 
Turner,  Mr.,  Clapham  Road,  London. 
Veal,  Mr.,  DeTonport. 
Waldram,  Mr..  Leicester. 
Walker,  Mr.,  Dover,  Kent. 
Walker,  T.  and  J.,  Dover,  Kent. 
Wall  and  Baker,  Canterbury,  Kent. 
Wall,  Mr.,  Stourbridge,  Worcester. 
Washboume,  Mr.  £.,  Reading,  Berks. 
Waterman,  Mr.,  Newport,  Isle   of 

Wight. 


West,    Mr.,    Wootton-uader-Edce. 

Gloucester. 
Wheeler,  Mr.,  Torpoint.  ComwalL 
Whitburn,  Mr.,  Bsher,  Surrey. 
Whittle,  Mr.,  Shertiome,  Dorset. 
Wilkins,  Mr.,  Newport,  Isle  of  Wight. 
Williams,  Mr.,  Bath. 
Williams,  Mr.,  Cardiff,  S.  Wales. 
Winstanley,  Mr.,  Exeter. 
Withecden,  Mr.,  Tenterden,  Kent. 
Wood,  Mr.,  Lewes,  Sussex. 
Wrenn,  Mr.,  Hastings,  Sussex. 
Wymark,  Mr.,  Lewes,  Sussex. 
Young,  Mr.  W.,  Bulmer  and  Co.*s 

Brewery,  Durham. 


\*  The  author  has  suppressed  a  number  of  letters  received  from  gentle- 
men using  the  Mashing  Atteqtperator  in  their  establishments,  merely 
because  they  are  not  applicable  to  the  publication  of  his  *■''  Theory  and 
Practice.**  The  merits  and  progress  of  that  truly  valuable  machine  may  be 
satisfactorily  ascertained  of  the  numerous  Brewers  who  have  adopted  it, 
both  in  London  and  the  Provinces,  on  applying  to  him,  as  before  asserted, 
for  reference  to  his  patrons. 

Mr.  Tixard  gives  practical  instmctions  in  brewing  malt  liquors  of  every 
description,  upon  the  most  economical  and  approved  principles ;  and  erects 
patent  steam  breweries,  brewers*  plants,  steam  en^es,  boilers,  gesring, 
mashing  machines,  &c.,  fermenting  squares,  stores,  &c.,  according  to  the 
recent  improvements,  at  a  cost  from  25  to  40  per  cent,  below  the  usual 
expense. 

Licenses  granted  to  use  the  patent "  Maahing  Attemperator,"  on  moderate 
and  equitable  terms. 

Applications  addressed  to  him  at  Nine  Elms,  Vauxhall,  London,  will 
meet  with  every  attention,  and  all  orders  will  be  executed  with  promptitude. 


%*  The  '^  VoiCB  FROM  THB  Ma8H-tun,**  now  on  sale,  will  materially 
assist  the  Brewer  in  his  practice ;  and  parties  desirous  to  nossess  copies  will 
oblige  the  author  by  their  early  orders,  the  number  {nintea  being  little  i 
than  adequate  to  meet  the  present  demand. 


AN  OPERATIVE  BREWER, 

Whose  knowledge  of  eyeij  department  of  his  profession,  and  the  neoeasary 
process  of  brewing  mild,  India,  and  stock  ales,  and  porter,  as  based  on  long 
experience  and  extensive  practice,  is  desirous  of  making  an  engagement 
where  a  permanency  can  be  merited.  References  as  to  character  and  ability 
to  his  late  employers,  who  have  retired  from  business.  Letters  addressed  to 
Mr.  Tizard  will  be  duly  forwarded  to  the  advertiser. 


GII.BKRT  ft  RxviMOTOH,  Printers,  St.  John's  Square,  London. 
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